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MANUAL  OF  PRACTICAL  ANATOMY. 


INTRODUCTION. 

By  Practical  Anatomy  is  meant  the  study  of  Anatomy  by  dissection 
of  the  dead  body,  in  contradistinction  to  Descriptive  Anatomy, 
taught  by  lectures,  diagrams,  and  preparations. 

In  dissecting,  there  are  four  principal  objects  to  be  constantly 
borne  in  mind  by  the  student  : — 1st.  The  impression  on  the  memory 
of  the  facts  of  general  anatomy  taught  in  the  lectures.  2nd.  The 
study  of  those  parts  of  the  body  more  especially  concerned  in  surgical 
affections  and  operations.  3rd.  The  education  of  the  sense  of  touch, 
and  of  the  hand  in  the  use  of  instruments  ;  and  4th,  the  education 
of  the  eye  in  the  knowledge  of  the  several  structures  of  the  body,  in 
various  positions,  and  under  varying  circumstances.  It  is  to  assist 
the  student  in  these  requirements  that  the  following  work  is  de- 
signed ;  and  every  effort  has  been  made  to  present  the  facts  of 
Anatomy  in  such  a  manner  that  they  may  be  most  easily  grasped  by 
the  mind  and  retained  by  the  memory  ;  it  will  be  found  also,  that  as 
far  as  is  compatible  with  a  work  of  the  kind,  attention  is  drawn  to 
those  points  which  have  especial  interest  in  the  practice  of  medi- 
cine or  surgery,  and  directions  are  given  for  the  performance  of 
many  operations  which  do  not  seriously  interfere  with  or  injure  the 
dissection.  The  education  of  the  eye  is  a  gradual  and  tedious  process, 
but  one  which  is  pretty  certain  to  be  satisfactorily  accomplished  if 
the  student  do  but  use  his  hands  properly,  and  therefore  a  few  words 
on  the  manual  part  of  dissection  may  not  be  out  of  place. 

First,  as  to  the  INSTRUMENTS  requisite  for  dissection.  A  case 
containing  six  scalpels,  two  pairs  of  scissors,  a  pair  of  dissecting 
forceps,  a  set  of  chain-hooks,  a  blow-pipe,  and  a  probe,  will  enable 
the  student  to  make  all  requisite  dissections,  supposing  that  he  is 
allowed  the  use  of  a  saw  and  chisel  in  the  dissecting-room. 
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SCALPELS  for  dissection  are  made  of  two  principal  shapes  :  in 
one  the  edge  is  bevelled  to  the  point,  the  back  being  straight ; 
in  the  other  both  back  and  edge  are  bevelled  to  a  point  midway 
between  the  two.  The  latter  form  is  preferable  for  most  purposes. 
The  blade  should  not  be  more  than  an  inch  and  a  half  long,  and 
never  double-edged,  but  the  material  of  which  the  handle  is  con- 
structed is  a  matter  of  indifference.  For  all  ordinary  dissection  it 
wdll  be  found  most  convenient  to  hold  the  scalpel  like  a  pen  ;  but 
for  cleaning  the  fascia  off  muscles,  and  following  out  small  nerves, 
it  is  better  to  hold  it  reversed,  so  that  the  back  of  the  knife  may  be 
against  the  tissue  which  is  to  be  preserved.  In  making  the  first 
incision  through  the  skin  of  a  limb,  or  in  any  other  position 
where  a  long  incision  is  required,  the  knife  may,  with  advantage, 
be  held  under  the  hand,  by  which  the  wrist  has  more  play,  and 
the  student  has  the  023portunity  of  practising  a  mode  of  holding 
the  knife  w^hich  he  will  find  very  useful  when  operating  on  a 
living  body. 

The  FOECEPS  should  be  broad  at  the  extremities  and  coarsely 
serrated,  so  that  it  may  retain  a  firm  hold  on  small  portions  of 
tissue.  It  is  very  important  that  the  forceps  should  not  be  too 
strong  in  the  spring,  for  in  that  case  its  use  becomes  so  fatiguing  to 
the  hand  that  it  is  impossible  to  continue  it  for  any  length  of  time. 
It  is  also  important  to  ascertain  that  the  points  do  not  separate 
when  the  blades  are  pressed  forcibly  together.  The  forceps  should 
be  held  lightly  between  the  thumb  and  the  first  and  second  fingers 
of  the  left  hand,  which  may  be  steadied  by  resting  the  little  finger 
on  a  neighbouring  part. 

The  CHAIN-HOOKS  should  be  strong,  and  bent  in  the  direction 
of  the  thickness  and  not  of  the  breadth  of  the  steel,  as  in  the  latter 
case  they  are  liable  to  be  unbent  under  any  considerable  strain. 
Care  should  be  taken  that  the  chains  are  firmly  linked,  and  that  the  : 
central  ring  is  sufficiently  stout  to  bear  any  force  that  may  be 
applied  to  it. 

The  SCISSOES  should  be  large  and  strong.    A  curved  [)air  Avill 
be  found  very  useful  in  preparing  the  ligaments. 

SOUNDS  and  STAFFS  for  introduction  into  the  bladder  are  j 
found  in  most  dissecting  rooms,  together  with  SAWS  and  other  j 
large  tools  requisite  for  dissection.  i 

The  student  will  do  well  to  bear  in  mind  that  he  will  probably  be  1 
called  upon  in  after-life  to  operate  on  the  living  bod}^,  and  that  the  j 
only  true  preparation  for  the  task  is  careful  dissection  ;  he  should,  j 
therefore,  as  far  as  possible,  conduct  all  his  dissections  as  methodically  \ 
and  with  as  much  care  as  if  operating  on  the  living  body,  and  by  this  ; 
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means  he  will  do  mucli  to  fit  himself  for  his  duties  as  a  practical 
surgeon. 

The  SKIN"  consists  of  two  principal  layers,  the  true  skin  or 
derma,  and  the  scarf-skin  or  epidermis.  In  the  dead  body,  if  at  all 
decomposed,  the  epidermis  or  cuticle  is  easily  separated,  but  it  should 
be  carefully  preserved  during  the  dissection,  as  it  prevents  the  sub- 
jacent parts  from  drying.  In  removing  the  skin,  the  first  incisions 
should  be  made  at  once  through  its  whole  thickness,  and  a  corner 
being  held  with  the  forceps,  the  knife  is  to  be  carried  with  a  sweep- 
ing movement  beneath  it,  the  edge  being  towards  the  skin  and  the 
back  to  the  fascia,  which  should  be  left  smooth  and  uniform.  The 
under  surface  of  skin  neatly  reflected  is  white,  and  the  tissue 
beneath  it  more  or  less  yellow. 

The  SUPERFICIAL  FASCIA  consists  of  loose  areolar  tissue 
containing  more  or  less  fat.  It  contains  the  superficial  blood- 
vessels, nerves,  and  lymphatics,  and  may  in  some  situations  be 
divided  into  two  layers. 

The  DEEP  FASCIA  is  a  more  or  less  dense  fibrous  structure, 
usually  white  and  glistening  in  appearance,  lying  beneath  the 
superficial  fascia,  closely  investing  the  musculature  of  the  limbs, 
and  sending  inwards  deep  intermuscular  processes  or  septa,  some  of 
which  are  strongly  attached  to  the  bones.  It  forms  sheaths  for  the 
muscles,  and  gives  attachment  to  muscular  fibres.  In  some  parts  it 
may  be  subdivided  into  superficial  and  deeper  laminae,  as  in  the 
neck  and  thigh. 

In  cleaning  MUSCLES,  it  is  essential  that  the  fibres  should  be 
made  tense  by  moving  the  limb  or  applying  the  hooks.  A  muscle 
should  invariably  be  cleaned  along  its  fibres,  the  dissector  beginning 
at  one  edge  and  advancing  steadily  to  the  other,  and  thus  reflecting 
a  complete  layer  of  fascia ;  the  knife  being  held  with  the  back  to 
the  muscle,  to  avoid  injury  to  it.  The  attachments  of  a  muscle 
(origin  and  insertion)  should  always  be  most  carefully  followed  out, 
and  studied  on  the  separate  bones  ;  but  it  is  important  also  to  clean 
the  fascia  from  the  whole  length  of  the  muscle,  or  it  will  soon  look 
dirty.  A  muscle  should  be  divided,  when  necessary,  midwa} 
between  its  origin  and  insertion,  so  that  these  important  points 
may  be  preserved  for  further  reference. 

The  action  of  the  various  MUSCLES  may  be  roughly  but  very 
usefully  investigated  in  the  course  of  dissection.  As  a  rale,  the  effect 
of  the  contraction  of  a  muscle,  upon  any  articulation  over  which  it 
passes,  may  be  estimated  by  ascertaining  what  movements  at  that 
joint  approximate  the  origin  and  insertion  of  the  muscle ;  but  where 
the  connection  of  a  muscle  with  a  pulley  or  sesamoid  bone  leads 
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to  an  alteration  in  the  course  of  its  long  axis,  the  calculation  must 
be  made  from  the  point  at  which  the  line  of  action  is  so  changed. 
Where  a  muscle  passes  over  more  than  one  joint,  its  effects  upon 
each  articulation  must  be  tested  separately,  and  it  should  be  seen 
in  what  way  those  effects  are  modified  by  changes  of  position  in  the 
other  joints  concerned. 

The  muscles  may  act  :  (1)  as  joint  motors  causing  various  altera- 
tions in  the  position  of  the  bones  (flexion,  extension,  abduction, 
adduction,  rotation  inwards  and  outwards,  &c.)  ;  (2)  as  dilators  or 
constrictors  of  the  various  apertures  of  the  body — mouth,  anus, 
palpebral  fissure,  &c.  ;  (3)  as  dilators  or  constrictors  of  the  thoracic 
and  abdomino-pelvic  cavities  ;  (4)  as  motors  of  soft  parts — skin, 
mucous  and  synovial  membranes,  &c. ;  (5)  as  tensors  of  deep  fasciae, 
as  in  the  thigh  ;  thus  probably  aiding  the  circulation  in  the  muscles. 

The  influence  of  gravitation  upon  muscular  action  is  very  con- 
siderable. In  certain  cases  movements  of  flexion  involve  a  pre- 
dominant exertion  of  the  extensor  muscles,  and  vice  versa.  Thus  in 
bending  forward  the  body  at  the  hips  while  in  the  standing  position, 
the  movement  having  been  initiated  by  the  flexors,  the  extensors 
come  into  play  to  restrain  and  regulate  it:  i.e.,  to  lower  the  trunk 
to  the  degree  and  at  the  rate  required. 

The  ARTEEIES  of  a  subject  are  usually  injected,  and  it  is 
impossible  to  follow  out  all  the  minute  branches  without  this  assist- 
ance ;  but  an  opportunity  should  be  taken  by  the  advanced  student 
to  repeat  his  dissection  upon  an  uninjected  subject,  in  which  the 
appearance  of  the  parts  more  closely  resembles  that  of  the  living- 
body. 

The  VEINS  may  be  divided  into  superficial  and  deep,  the 
former  running  in  the  superficial  fascia,  the  latter  accompanying 
the  arteries.  The  two  sets  of  vessels  are  united  by  communicating 
branches.  Nearly  all  the  arteries  of  the  limbs  are  accompanied  by 
paired  veins  {yence  comites),  the  exceptions  to  this  rule  being  the 
common  femoral  and  the  upper  part  of  the  axillary  arteries.  In 
the  head  and  neck  the  veins  are  usually  single,  and  sometimes  do 
not  lie  in  close  relation  with  the  arteries. 

The  LYMPHATICS  as  a  rule  accompany  the  veins  and  like  the 
latter  form  two  groups,  superficial  and  deep,  which  inter-com- 
municate through  apertures  in  the  deep  fascia. 

The  main  trunks  of  the  NERVES  and  their  principal  branches 
are  readily  followed  out,  but  their  minute  ramifications  require  more 
time  and  labour  for  their  dissection  than  a  student  can  usually 
afford  to  bestow  upon  them. 

The  BONES  should  be  frequently  referred  to  in  the  course  of  the 
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dissection,  in  order  that  their  relation  to  the  muscles,  fasciae,  liga- 
ments and  other  structures  may  be  thoroughly  understood. 

The  student  should  bear  in  mind  that  his  manual  labour  is  only 
a  part  of  his  duty,  and  will  be  thrown  away  unless  he  at  the  same 
time  study  the  description  of  the  part  upon  which  he  is  engaged  ; 
he  therefore  should  not  carry  the  dissection  of  his  part  so  far  that 
he  cannot  learn  its  description  on  the  same  day,  and  at  the  subject ; 
and  he  should  if  possible  re-peruse  the  description  in  the  evening, 
and  always  on  the  next  morning,  before  carrying  the  dissection 
any  further. 

In  order  to  preserve  a  part,  it  is  essential  that  the  dissector  should 
himself  secure  the  skin  around  it  with  a  few  stitches,  and  wrap  it 
with  damp  or  oiled  cloths.  These  may  be  dipped  in  some  preservative 
solution,  or  common  salt  may  be  grated  finely  over  the  part.  This 
latter,  however,  destroys  the  colour  and  smooth  appearance  of  the 
structures.  A  dissected  part  should  be  sponged  over  daily,  when  it 
is  uncovered  for  fresh  dissection. 


PAKT  L 

DISSECTION  OF  THE  ARM. 

[The  Student  is  requested  to  read  the    Introduction before  commencing 
the  Dissection,  unless  he  has  done  so  on  a  ^previous  occasion.^ 

Before  beginning  the  dissection,  the  student  should  make  himself 
fully  acquainted  with  the  external  configuration  of  the  part  and  the 
relations  of  surface-markings  to  deeper  structures  ;  and  if  he  has 
already  dissected  this  region,  he  should  make  tlic  incisions  nccessar}' 
to  expose  the  principal  arteries,  nerves,  (S:c.,  in  iLe  positions  in 
which  they  are  usually  subjected  to  operation,  taki.jg  caie  not  lo 
disturb  the  tissues  unnecessarily,  and  to  stitcli  up  the  incisi.iis 
without  delay. 

The  curves  of  the  clavicle  are  generally  seen  with  ease ;  but  the 
linger  should  be  carried  along  the  bone  to  note  any  irregularity 
denoting  old  fracture,  and  to  trace  its  articulation  with  the  acromion 
process  of  the  scapula,  where  the  outer  end  of  the  bone  usually 
overrides  the  acromion  and  may  form  a  marked  prominence.  The 
acromio-clavicular  joint  fissure  runs  in  a  sagittal  direction,  and  lies 
vertically  above  the  middle  of  the  upper  extremity  of  the  humerus 
when  the  hand  is  supinated.  The  sterno-clavicidar  joint  should  also 
be  examined,  and  if  the  arm  is  freely  moved,  the  extensive  range  of 
motion  in  the  articulation  will  be  better  appreciated.  The  promi- 
nence of  the  acromion  is  best  felt  posteriorly,  and  the  subcutaneous 
surface  of  the  sjpine  of  the  scapula  continuous  with  the  corresponding 
surface  of  the  acromion  should  be  traced  as  far  as  the  external  angle 
of  the  basal  triangle. 

The  clevelojDment  of  the  mammary  region  varies  according  to  the 
sex  and  age  of  the  subject.  The  advanced  student  should  notice  in 
a  female  subject  the  condition  of  the  nijpjple  and  its  surrounding 
areola^  as  indicating  previous  pregnancies  or  the  contrary,  and 
he  may  advantageously  practise  removal  of  the  breast  by  two 
elliptical  incisions,  one  above,  the  other  below  the  nipple,  taking 
great  care  to  remove  the  whole  of  the  breast,  and  not  to  leave  any 
glandular  tissue  attached  to  the  skin  or  the  deeper  structures.  The 
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position  of  the  nipple  varies  considerably  even  in  the  male.  It  lies 
most  commonly  over  the  fourth  intercostal  space,  but  in  the  female 
is  often  at  a  lower  level. 

The  roundness  of  the  front  of  the  shoulder  will  be  found  to 
•depend  upon  the  projection  of  the  head  of  the  humerus  beyond  the 
bony  arch  formed  above  it  by  the  acromion  and  coraco-acromial 
ligament,  and  in  a  thin  subject  the  head  of  the  bone  and  the 
bicipital  groove  may  be  readily  felt  when  the  arm  is  rotated  out- 
wards. Close  to  the  inner  side  of  the  head  of  the  humerus  and 
immediately  below  the  clavicle,  but  projecting  forwards  and  outwards 
to  a  plane  anterior  to  it,  is  the  coracoid  process,  and  the  relation  ot* 
these  bones  to  each  other  should  be  carefully  observed.  In  a  muscular 
subject,  a  long,  triangular  groove  or  dimple,  the  infraclavicular  fossa, 
at  this  point  marks  the  separation  between  the  upper  parts  of  the 
deltoid  and  the  pectoralis  major  ;  and  a  linear  furrow,  extending 
obliquely  from  near  the  inner  end  of  the  clavicle,  occasionally  marks 
the  division  between  the  sternal  and  clavicular  fibres  of  the  latter 
muscle.  By  lifting  the  arm  and  drawing  it  from  the  body,  the 
anterior  and  posterior  boundaries  of  the  axilla  will  be  made  promi- 
nent, and  the  fascia  extending  from  one  to  the  other  will  be  put 
on  the  stretch  so  that  the  finger  cannot  be  pushed  into  the  armpit ; 
whereas  if  the  arm  is  brought  to  the  side  the  fascia  is  relaxed,  and 
the  finger  will  readily  feel  the  head  and  neck  of  the  humerus,  with 
the  great  vessels  and  nerves  to  their  inner  side,  and  internal  to 
these  again  the  wall  of  the  thorax,  with  probably  some  lymphatic 
glands. 

The  biceps  muscle  forms  a  prominence  on  the  front  of  the  arm, 
and  the  hrachial  artery  and  median  nerv^^an  be  traced  along  its 
inner  border  to  the  bend  of  the  elbow,  and  the  shaft  of  the  humerus 
can  be  readily  felt.  The  position  of  the  coraco-brachialis  may  be 
seen  on  the  inner  side  of  the  arm  in  a  muscular  subject,  and  on  the 
outer  side  a  sulcus  corresponding  to  the  insertion  of  the  deltoid,  and 
below  this  the  convexity  of  the  subcutaneous  portion  of  the  brachia- 
lis  anticus,  between  the  biceps  and  triceps.  The  supinator  longus  is 
seen  crossing  the  lower  part  of  the  brachialis  anticus  to  reach  the 
outer  side  of  the  front  of  the  arm.  In  front  of  the  elbow  is  a 
hollow,  corresponding  to  a  space  between  the  supinator  longus  and 
pronator  teres  (see  p.  36),  and  occasionally  the  superficial  veins 
stand  out  prominently,  in  which  case  venesection  should  be  practised. 
The  prominent  internal  condyle  of  the  humerus  and  its  relation  to 
the  olecranon  process  of  the  ulna  should  be  observed,  and  the  ulnar 
nerve  can  be  felt  between  the  two  j)oints  of  bone.  The  rounded 
external  condyle^  with  the  ridge  leading  to  it,  is  distinct  in  most 
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subjects,  and,  immediately  below  it,  the  head  of  the  radius,  which 
should  be  rotated,  in  order  that  its  relation  to  the  condyle  may 
be  better  appreciated.  The  rounded  posterior  surface  of  the  arm 
is  formed  by  the  triceps  muscle. 

In  the  FORE-ARM  the  radius  can  be  but  little  felt,  except  at  its  lower 
extremity  ;  but  the  olecranon  process  and  sharp  posterior  margin 
of  the  ulna  are  always  to  be  recognised,  even  iu  very  muscular 
subjects.  The  tendon  of  the  biceps  may  be  felt  passing  to  its  in- 
sertion. It  should  be  observed  that  the  ulna  is  the  more  prominent 
of  the  two  bones  at  tlie  wrist,  whilst  the  end  of  the  radius  extends  a 
little  lower  down  than  that  of  the  ulna  ;  and  the  styloid  process  of 
each  can  be  readily  distinguished.  The  tendons  of  the  flexor  carpi 
radialis  and  flexor  carpi  ulnaris  are  usually  prominent,  and  serve  as 
guides  to  the  radial  and  ulnar  arteries,  which  may  be  felt  (if  injected) 
to  the  outer,  or  radial,  side  of  each  tendon.  In  front,  below  the 
radio-carjial  joint,  may  be  felt  the  projection  of  the  jji^^Z/brm  hone 
on  the  ulnar  side,  and,  less  distinctly,  that  of  the  tubercle  of  the 
scaphoid  on  the  radial  side.  Behind  and  on  the  outer  side  may  be 
traced  the  extensor  tendons  of  the  wrist,  fingers,  and  thumb.  In 
the  HAND  the  nittacarpus  and  the  phcdanges  are  to  be  examined,  and 
the  advanced  student  may  advantageously  amputate  one  or  two 
fingers  (middle  or  ring).  It  is  to  be  borne  in  mind  that  the  trans- 
verse markings,  on  either  the  palmar  or  dorsal  aspect  of  the  fingers, 
form  no  guide  to  the  articulations.  In  the  case  of  the  metacarpo- 
phalangeal joints  the  line  of  articulation  is  about  three-quarters  of 
an  inch  on  the  proximal  side  of  the  web.  ^Mien  the  finger  is  bent, 
the  prominence  at  the  articulation  is  due  to  the  ^jroximal  bone, 
and  the  joint  is  distal  to  that  point.  The  best  rule,  therefore,  in 
amputating  through  the  inter-phalangeal  articulations,  is  to  bend 
the  phalanx  which  is  to  be  removed  to  a  right  angle  with  the  one 
above  it,  and  to  begin  the  incision  on  one  side  at  a  point  midway 
in  the  thickness  of  the  upper  phalanx,  and  cut  transversely  to  a 
corresponding  point  on  the  opposite  side. 

The  limb  should  be  carefullv  bandaged  from  the  finojers  to  the 
middle  of  the  upper  arm,  and  only  uncovered  as  far  as  may  be 
necessary  in  the  progress  of  the  dissection. 

[The  arm  being  drawn  away  from  the  side,  an  incision  is  to  be 
made  half  an  inch  to  one  side  of  the  median  line  of  the  sternum  in 
its  whole  length,  and  is  to  be  joined  at  right  angles  by  another 
running  along  the  whole  length  of  the  clavicle  to  the  acromion 
process,  thence  in  a  vertical  direction  half-way  down  the  upper 
arm,  and  then  across  the  inner  aspect  of  the  arm  as  far  as  the  level 
of  the  posterior  fold  of  the  axilla.    Another  incision  is  to  be  made 
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transversely  from  the  ensiform  cartilage,  and  must  be  carried  beyond 
the  posterior  fold  of  the  armpit.  The  large  flap  of  skin  thus  marked 
out  is  to  be  reflected  towards  the  arm,  the  dissector  on  the  right  side 
beginning  at  the  lower  end  of  the  sternum,  and  on  the  left  side  at  its 
upper  extremity.] 

Beneath  the  skin  is  the  subcutaneous  fascia,  which  is  often  very 
fatty.  The  mamma  will  also  be  exposed  in  the  female,  or  its 
rudiment  in  the  male  subject,  and  an  incision  may  be  carried 
around  the  nipple  so  as  to  leave  it  attached  to  the  gland  in  the 


Fig.  1. 


former.  In  a  well-developed  body  the  flbres  of  the  platysma 
myoides  may  be  seen  arising  from  the  fascia  below  the  clavicle. 

In  the  female  the  Mamma,  or  breast  (Fig.  1),  is  a  gland  of  very 
variable  bulk  lying  upon  the  great  pectoral  muscle,  from  which  it  is 


Fig.  1. — Dissection  of  mammary  gland  (after  Luschka). 

1.  Mamilla,  with    orifices    of  lacti-      4.  Subcutaneous  fat  locuh. 

ferous  ducts.  o.  Acmi  of  lacteal  gland. 

2.  Areola.  6.  Gland  locuh. 

3.  Ampulla  of  duct. 
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separated  by  a  quantity  of  loose  cellular  tissue.  Its  base  is  tricuspid, 
and  usually  extends  from  the  side  of  the  sternum  to  the  margin  of 
the  anterior  wall  of  the  axilla,  reaching  from  the  third  to  the  sixth 
rib  in  the  vertical  direction.  Two  of  the  cusps  or  outlying  processes 
run  towards  the  axilla  (one  above,  the  other  below),  and  the  third 
extends  towards  the  edge  of  the  sternum,  often  reaching  or  over- 
lapping it.  From  its  pectoral  surface  minute  lobules  may  penetrate 
the  deep  fascia  and  even  become  embedded  in  the  fibres  of  the 
muscle.  Immediately  below  the  centre  of  its  anterior  surface,  and 
usually  between  the  fourth  and  fifth  ribs,  is  the  mamilla  or  nipple, 
around  which  is  the  areola  of  discoloured  skin,  the  tint  of  which 
becomes  darker  in  pregnancy.  The  nipple  is  pierced  by  numerous 
small  lactiferous  ducts.  Its  skin  is  thin  and  delicate,  and  contains 
a  quantity  of  unstriped  muscle  which  is  prolonged  into  the  areola. 
The  skin  of  the  areola  presents  a  number  of  little  prominences  due 
to  the  presence  of  miniature  lacteal  glands  (glands  of  Montgomery) 
in  the  subcutaneous  areolar  tissue. 

The  gland  consists  of  about  twenty  distinct  lobes  ensheathed  by 
the  segments  of  a  tough  capsule  of  cellular  tissue.  Each  lobe  is 
abundantly  supplied  with  blood-vessels  and  has  a  separate  lactiferous 
duct,  which  converges  towards  the  nipple,  and  beneath  the  areola 
becomes  dilated  into  a  lacteal  sinus  or  ampulla  (Fig.  1,  3). 

The  arteries  of  the  breast  are  derived  from  the  thoracic  and 
external  mammary  branches  of  the  axillary  artery,  from  the  inter- 
costal arteries,  and  from  the  internal  mammary  branch  of  the 
subclavian,  which  runs  behind  the  costal  cartilages  aboui  half  an 
inch  from  the  border  of  the  sternum. 

Cutaneous  Nerves  and  Vessels. — In  the  superficial  fascia  on 
the  front  of  the  chest  are  the  anterior  cutaneous  branches  of  the 
intercostal  nerves  and  of  the  internal  mammary  artery.  They 
appear  at  regular  intervals  in  the  intercostal  spaces  on  each  side  of 
the  sternum  as  they  pierce  the  pectoral  muscle,  and  are  of  small  size. 

The  terminations  of  the  descending  branches  of  the  superficial 
cervical  plexus  may  also  be  found  beneath,  or  piercing,  the  platysma, 
and  crossing  the  clavicle  in  the  positions  implied  by  their  names, 
viz.,  sternal,  clavicular,  and  acromial.  Some  twigs  reach  as  low  as 
the  fourth  rib. 

[The  pectoralis  major  is  to  be  put  on  the  stretch  by  drawing  the 
arm  from  the  side  and  supporting  it  at  a  convenient  height,  its  fibres 
are  then  to  be  cleaned  from  below  on  the  right,  and  from  above  on 
the  left  side.    The  strong  axillary  fascia  is  to  be  left  untouched.] 

The  Pectoralis  Major  (Fig.  2,  2)  consists  of  a  sternal  and  a 
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clavicular  portion,  separated  at  their  origins  by  a  cellular  interval. 
The  sternal  portion  arises  from  nearly  the  whole  length  of  one  side 
of  the  manubrium  and  body  of  the  sternum,  and  by  deep  slips  from 
the  cartilages  of  all  the  true  ribs  except  the  seventh,  and  from  the 
intercostal  fascia,  and  is  connected  below  with  the  aponeurosis  of 
the  external  oblique  muscle.  The  clavicular  portion  arises  from 
the  anterior  surface  of  the  inner  or  sternal  half  of  the  clavicle,  and 
is  separated  from  the  deltoid  muscle  by  another  cellular  interval, 
containing  the  cephalic  vein  and  the  humeral  branch  of  the  acroniio- 
thoracic  artery.  The  muscle  is  inserted  into  the  anterior  or  outer  edge 
of  the  bicipital  groove  of  the  humerus,  by  three  superposed  laminse, 
the  superficial  layer  consisting  of  the  clavicular  fibres,  the  middle 
layer  of  the  upper  sternal  fibres,  and  the  deep  layer  of  the  lower 
sternal  fibres  and  those  from  the  aponeurosis  of  the  external  oblique. 
The  latter  is  continuous  below  with  the  middle  layer,  and  its  fibres 
cross  each  other  in  such  a  manner  that  those  which  are  lowest  at  the 
origin  are  highest  at  the  point  of  insertion,  and  vice  versa.  It  is 
more  tendinous  than  the  superficial  layer,  and  sends  a  prolongation 
over  the  long  head  of  the  biceps  to  the  capsule  of  the  shoulder-joint. 

The  action  of  the  pectoralis  major  is  to  Hex,  adduct,  and  rotate 
inwards  the  humerus,  crossing  it  over  the  chest,  and  by  its  sternal 
fibres  to  draw  forwards  and  inwards  the  whole  scaj)ular  arch.  If  the 
arm  were  raised,  above  the  chest  the  muscle  would  depress  it,  or  if  the 
hand  were  fixed  it  would  drag  the  trunk  upwards,  as  in  climbing. 
Its  lower  fibres  may  also  act  in  extraordinary  inspiration  when  the 
arm  is  fixed,  as  is  seen  in  the  case  of  asthmatic  persons.  It  is 
supplied  by  the  external  and  internal  anterior  thoracic  nerves.  In  very 
well  developed  subjects,  muscular  slips  are  not  unfrequently  found 
lying  at  the  side  of  the  sternum  and  superficial  to  the  pectoralis,  with 
which  they  may  have  some  connection;  but  they  are  more  frequently 
continuous  with  the  sterno-mastoid  or  rectus  abdominis.  A  slij),  of 
some  surgical  interest,  is  often  found  near  the  axillary  border  of  the 
muscle  connecting  it  with  the  biceps  or  the  latissimus  dorsi. 

The  Axilla. 

[If  the  arm  is  well  drawn  from  the  side  the  boundaries  of  the 
axilla  or  armpit  will  be  readily  seen,  and  if  the  skin  has  not  been 
already  removed  from  the  posterior  boundary  (latissimus  dorsi),  it 
should  now  be  turned  back.  The  strong  deep  fascia  will  be  seen 
stretching  from  the  pectoralis  to  the  latissimus  dorsi,  forming  the 
base  of  the  conical  space  known  as  the  axilla  ;  and  the  student  siiould 
again  notice  that  it  is  impossible  to  thrust  the  finger  deeply  into  the 
space  so  long  as  the  fascia  is  stretched  by  the  extension  of  the  arm, 
but  that  w^hen  the  arm  is  drawn  to  the  side  the  finger  enters  readily, 
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and  can  feel  the  axillary  artery  (if  injected),  and  the  head  of  the 
humerus.  The  lateral  cutaneous  branches  of  the  intercostal  vessels 
and  nerves  are  to  be  found  behind  the  border  of  the  pectoralis 
major,  by  carefully  dividing  the  fascia  parallel  to  the  ribs.] 

Lateral  Cutaneous  Serves  and  Vessels. — The  first  inter- 
costal nerve  has  no  lateral  branch,  but  six  lateral  branches  from  the 
upper  nerves  (from  2nd  to  7th)  will  be  found  appearing  at  the  side 
of  the  chest,  between  the  digitations  of  the  serratus  magnus,  and  are 

Fig.  2. 


Fig.  2.— The  axi 

1.  Cephalic  vein. 

2.  PectoraUs  major. 

3.  Deltoid. 

4.  PectoraUs  minor. 

o.  Long  thoracic  artery. 

6.  Obliquus  externus. 

7.  Alar  thoracic  artery. 

8.  Serratus  magnus. 

9.  Median  nerve. 

10.  Latissimus  dorsi. 

11.  Axillary  artery. 

12.  Posterior  thoracic  nerve. 

13.  Coraco-brachialis. 

14.  Long  subscapular  nerve. 


(drawn  by  J.  T.  Gray). 

15.  Ulnar  nerve. 

16.  Teres  major. 

17.  Internal  cutaneous  nerve. 

18.  Subscapularis. 

19.  Nerve  of  "Wrisberg. 

20.  Subscapular  artery. 

21.  Biceps. 

22.  Middle  subscapular  nerve. 
24.  Intercosto-humeral  nerve. 

26.  Basilic  vein  becoming  axillary 

vein,  held  aside  by  hooks. 
28.  Musculo-spiral  nerve. 
30.  Triceps. 
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accompanied  by  corresponding  arterial  twigs.  Each  lateral  cuta- 
neous nerve,  except  that  of  the  second,  divides  into  anterior  and 
posterior  branches,  which  turn  forwards  to  the  pectoral  region,  and 
backwards  over  the  latissinius  dorsi  respectively. 

The  lateral  cutaneous  branch  of  the  second  nerve  passes  down  the 
inner  side  of  the  arm  to  join  the  lesser  internal  cutaneous  nerve,  or 
nerve  of  Wrisberg,  and  is  hence  called  the  intercosto-humeral  nerve. 
The  corresponding  branch  from  the  third  nerve  usually  accompanies 
and  joins  this.  These  last  must  be  found  at  once  and  are  to  be 
carefully  preserved  (Fig.  2,  24). 

[All  the  fat  is  to  be  removed  from  the  axilla,  and  the  muscles 
cleaned  so  far  as  they  are  exposed.  Care  must  also  be  taken  not  to 
injure  the  following  structures  whilst  cleaning  them  : — the  axillary 
vessels  (particularly  the  vein)  and  the  large  nerves,  which  are  to  the 
outer  side  of  the  space  ;  the  posterior  thoracic  nerve,  which  runs 
vertically  upon  the  serratus  magnus,  near  the  posterior  wall  of  the 
axilla,  giving  off  a  branch  to  each  digitation  of  the  muscle  ;  the  sub- 
scapular vessels  at  the  outer  border  of  the  subscapularis  ;  the  long 
thoracic  artery,  near  the  lower  border  of  the  pectoralis  minor  ;  and 
the  three  subscapular  nerves  which  cross  the  space,  passing  from 
above  downwards  and  outwards.  One  or  two  of  the  numerous 
lymphatic  glands  should  also  be  preserved.] 

The  Axilla  (Figs.  2  and  3)  is  a  conical  space  between  the  chest 
and  upper  arm,  and  has  the  following  boundaries  : — In  front,  the 
pectoralis  major,  the  pectoralis  minor,  and  the  clavicle  and  subclavius  ; 
behind,  the  subscapularis,  latissimus  dorsi,  and  teres  major  muscles,  with 
the  body  of  the  scapula ;  to  the  i7i7ier  side,  the  serratus  magnus,  Avith 
the  four  upper  ribs  and  intercostal  spaces  ;  and  to  the  outer  side,  the 
coracoid  process,  the  upper  part  of  the  humerus  and  the  coraco-brachia- 
lis  and  biceps  muscles.  The  base  of  the  cone  has  already  been  seen 
to  be  formed  by  the  axillary  fascia  stretched  between  the  anterior  and 
posterior  boundaries,  and  the  apex  is  represented  by  a  triangular  interval 
between  the  clavicle,  the  upper  border  of  the  scapula,  and  the  first  rib. 
The  great  vessels  and  nerves,  entering  at  the  apex,  lie  along  the  outer 
boundary  of  the  space,  the  artery  being  first  on  the  outer  side  of  the 
nerve  cords,  then  between  them,  and  the  vein  keeping  to  the  inner 
side  of  the  artery,  whilst  most  of  the  branches  of  the  artery  take  a 
general  direction  towards  the  thorax.  Towards  the  inner  side  of 
the  space,  and  imbedded  in  fat,  are  the  glands,  ten  or  twelve  in 
number,  which  receive  the  lymphatics  from  (1)  the  front  of  the  chest 
and  the  mamma,  (2)  the  abdomen  as  low  as  the  umbilicus,  (3) 
from  the  arm  and  (4)  from  part  of  the  back.  The  superficial 
glands  lie  along  the  edge  of  the  pectoralis,  and  the  deeper  ones 
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mostly  in  close  proximity  to  tlie  axillary  vein,  but  others  are  found 
at  the  back  of  the  axilla  along  the  subscapular  vessels.     They  are 

Fig.  3. 


1      3      5  7  P  13 


Fig.  3. — Horizontal  section  of  left  axilla  (after  Biaune), 


1.  Long  tendon  of  biceps. 

2.  Pectoralis  major. 

3.  Head  of  humerus. 

4.  Axillary  vein. 

5.  Deltoid. 

6.  First  rib. 

7.  Coraco-brachialis  and  biceps. 

8.  Axillary  artery. 

9.  Fat  of  axilla.  " 

10.  External  intercostal. 

11.  Pectoralis  minor. 

12.  Thoracic  vessels. 


13.  Bracliial  nerves. 

14.  Nerve  of  Bell. 

15.  Deltoid. 

16.  Serratus  magnus. 

17.  Teres  minor. 

18.  Subscapularis. 

19.  Suprascapular  vessels. 

20.  Lung. 

21.  Scapula. 

22.  Second  rib. 

23.  Infra-spinatus. 

24.  Intercostal. 
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•Connected  above  with  the  deep  cervical  glands,  which  are  hence 
liable  to  infection  in  the  later  stages  of  cancer  of  the  breast. 

Opportunity  is  to  be  taken,  before  any  further  dissection  is  made, 
to  expose  the  lower  part  of  the  axillary  artery  thoroughly,  as  that  is 
the  portion  of  the  vessel  to  which  a  ligature  is  most  easily  applied. 
It  should  be  noted  that  a  portion  of  the  subclavian  artery  is  exposed 
in  the  dissection  of  the  axilla. 

Surgery. — To  tie  the  axillary  artery.  This  operation  is  seldom 
required,  but  can  be  perfoimed  in  two  situations,  above  or  below 
the  pectoralis  minor.  Above  the  muscle  the  artery  may  be  reached 
by  a  curved  or  straight  incision  below  the  clavicle,  reaching  from 
the  sterno-clavicular  joint  to  the  coracoid  process,  and  dividing  the 
clavicular  fibres  of  the  pectoralis  major.  The  fascia  prolonged  i'rom 
the  costo-coracoid  membrane  to  the  sheath  of  the  vessels  must  then 
be  incised,  and  the  cephalic  vein  held  aside,  when  a  branch  of  the 
acromio- thoracic  artery  will  be  seen,  and  may  be  traced  down  to  the 
axillary  trunk,  Avhich  has  the  vein  to  the  inner  and  the  brachial 
cords  to  the  outer  side. 

BeloiD  the  pectoralis  minor  the  axillary  artery  may  be  reached  by 
an  incision  parallel  to  the  edge  of  the  pectoralis  major,  and  about 
midway  in  the  axilla.  The  axillary  vein  first  comes  into  view,  and 
on  drawing  this  inwards,  the  artery  will  be  found  surrounded  by  the 
cords  of  the  brachial  plexus,  which  must  be  displaced  in  order  to 
expose  it.  The  aneurism  needle  is  to  be  passed  from  below  (in 
this  position),       between  the  vein  and  artery. 

Both  these  operations  are  rather  destructive  of  an  important  dis- 
section, and  should  not  usually  be  attempted. 

When  the  axillary  artery  is  tied  the  circulation  in  the  limb  will 
depend  mainly  upon  the  anastomoses  between  the  branches  of  the 
artery  above  and  below  the  ligature,  i.e.,  of  the  superior  and  acroniio- 
thoracic  with  the  subscapular  and  circumflex  arteries.  These  last 
will  also  bring  blood  by  their  anastomoses  with  the  supra-scapular 
and  posterior  scapular  arteries  from  the  thyroid  axis,  a  branch  of  the 
subclavian,  and  the  thoracic  branches  of  the  subscapular  also  com- 
municate with  the  intercostal  arteries. 

[The  clavicular  portion  of  the  pectoralis  major  is  to  be  divideil 
vertically  about  its  middle  and  reflected,  without  injuring  the 
cephalic  vein,  when  branches  of  the  acromio-thoracic  artery  and  the 
external  anterior  thoracic  nerve  will  be  seen  entei  ing  its  under  surface. 
After  clearing  away  some  loose  cellular  tissue,  the  coracoid  process 
and  the  insertion  of  the  pectoralis  minor  will  be  exposed,  with  the 
costo-coracoid  membrane  above  the  latter.] 

The  Costo-coracoid  Membrane  (Fig.  4,  2)  is  a  strong  fascia 
consisting  of  two  layers,  which  embrace  the  subclavius  muscle.  It 
is  attached  above  to  the  two  lips  of  the  subclavius  groove  on  the 
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under  surface  of  the  clavicle,  internally  to  tlie  first  rib,  and  ex- 
ternally to  the  coracoid  process.  The  t^vo  layers  meet  below, 
forming  a  distinct  curved  edge  with  the  concavity  downwards.  A 
thill  prolongation  extends  from  it  to  the  sheath  of  the  axillary 
vessels  and  to  the  fascia  of  the  pectoralis  minor,  and  is  perforated  by 
the  cephalic  vein,  the  acromio-thoracic  vessels,  and  the  external 
anterior  thoracic  nerve. 

The  Subclavius  (Fig.  4.  5)  is  a  small  muscle  which  arises  by  a 
tendon  from  the  first  rib  at  the  junction  of  bone  and  cartilage,  and 
is  inserted  into  the  groove  on  the  under  surface  of  the  middle  third 
of  the  clavicle.  It  is  a  depressor  of  the  clayicle  and  shoulder  girdle, 
and  is  sujjplied  by  a  special  branch  of  the  fifth  cervical  nerve  given 
off  in  the  neck. 

The  sheath  of  the  axillary  vessels  is  derived  from  the  deep  cervical 
fascia,  and  is  strengthened  by  a  process  of  the  costo-coracoid  mem- 
brane.    It  may  be  traced  into  the  arm,  forearm,  and  hand. 

[The  costo-coracoid  membrane  and  sheath  of  the  vessels  are  to 
be  carefully  removed  without  injury  to  the  superior  and  acromio- 
thoracic  arteries,  and  the  axillary  artery  and  vein  and  brachial 
nerves  in  their  upper  part  are  to  be  cleaned.  This  dissection  will 
admit  light  into  the  upper  part  of  the  axilla,  and  allow  its  boundaries 
and  contents  to  be  better  studied.  The  remainder  of  the  pectoralis 
major  is  then  to  be  divided  and  reflected,  to  expose  the  pectoralis 
minor  with  the  long  thoracic  artery  at  its  lower  border.] 

The  Pectoralis  Minor  (Fig.  4,  11)  lies  beneath  the  pectoralis 
major,  and  is  invested  on  both  surfaces  by  a  fascia  which  is 
attached  above  to  the  costo-coracoid  membrane,  and  below  to  the 
axillary  fascia,  dividing  the  axillary  space  into  two  compartments. 
It  arises  from  the  anterior  extremities  of  the  bony  portions  of  the 
third,  fourth,  and  fifth  ribs,  sometimes  also  from  the  second,  and 
from  the  intercostal  fascia,  and  is  inserted  into  the  inner  side  and 
upper  surface  of  the  coracoid  process  of  the  scapula,  and  commonly 
also  into  an  inter-muscular  septum  between  it  and  the  coraco- 
brachialis.  It  crosses  the  axillary  vessels  and  nerves  obliquely, 
and  is  said  to  divide  the  artery  into  three  stages. 

Action. — The  muscle  draws  the  coracoid  process  downwards, 
forwards,  and  inwards,  and  with  it  the  whole  scapular  arch, 
increasing  the  range  of  motion  of  the  upper  extremity  in  these 
directions.  It  is  also  an  extraordinary  muscle  of  inspiration  if  the 
coracoid  process  be  fixed. 

It  is  supplied  by  the  internal  anterior  thoracic  nerve,  which  per- 
forates it  to  reach  the  pectoralis  major. 

[The  pectoralis  minor  is  to  be  divided  two  inches  from  its  inser- 
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tion,  when  the  axillary  vessels  and  nerves  will  be  fully  exposed  and 
must  he  cleaned.  The  small  nerve  emerging  from  between  the 
artery  and  vein,  and  entering  the  pectoralis  minor,  is  the  internal 
anterior  thoracic] 

Fi^^.  4. 


The  Axillary  Artery  (Figs.  4,  12,  and  5,  4)  is  the  continuation 
of  the  subclavian,  and  extends  from  the  lower  border  of  the  first  rib, 
opposite  the  middle  of  the  clavicle,  to  the  lower  border  of  the  inser 


Fig\  4, — Deep  dissection  of  the 

1.  Clavicle. 

2.  Brachial  plexus. 

3.  Subclavian  vein. 

4.  Trapezius. 

5.  Subclavius. 

6.  Serratus  magnus  (upper  digita- 

tion) . 

■7.  Acromio-thoracic  vessels. 

8.  Clavicle. 

9.  Pectoralis  major. 

10.  Deltoid. 

11.  Pectoralis  minor. 
H. 


axilla  (from  Bonamy  and  Beau). 

12.  Axillary  artery. 

13.  Subscapular  vessels. 

14.  Pectoralis  major. 

15.  Serratus  magnus. 

16.  Median  nerve  (partially  seen). 
18.  Axillary  vein. 

20.  Biceps  and  coraco-brachialis. 

22.  Internal  cutaneous  nerve. 

24.  Subscapularis. 

26.  Triceps. 

28.  Teres  major. 

30.  Latissimus  dorsi. 

C 
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tion  of  tlie  teres  major.  In  its  upper  part  it  is  placed  deeply  in  the 
axilla,  but  its  lower  portion  is  comparatively  superficial.  The  artery 
is  divided  into  three  parts,  the  first,  above  ;  the  second,  behind  ;  and 
the  third,  below  the  pectoralis  minor  ;  but  it  should  be  remembered 
that  the  position  of  the  muscle  shifts  to  some  extent  with  the  move- 
ments of  the  scapular  arch,  and  that  its  development  varies  consider- 
ably in  diff'erent  subjects.  When  the  pectoralis  minor  arises  from  the 
second  rib,  it  may  completely  cover  the  upper  portion  of  the  artery. 

The  first  stage,  of  small  extent,  runs  from  the  lower  border  of  the 
first  rib  to  the  upper  border  of  pectoralis  minor.  It  has  in  front 
the  pectoralis  major  muscle,"  the  costo-coracoid  membrane  and  the 
acromio-thoracic  artery,  and  is  crossed  by  the  cephalic  vein  and  by 
the  external  anterior  thoracic  nerve ;  behind,  it  has  the  first  intercostal 
space  and  second  rib,  with  the  first  and  second  digitations  of  the 
serratus  magnus  and  the  posterior  thoracic  nerve  ;  to  its  inner  side 
are  the  axillary  vein,  lymphatics,  and  the  internal  anterior  thoracic 
nerve,  and  to  the  outer  are  the  large  cords  of  the  brachial  plexus. 
This  part  of  the  artery  generally  gives  off  a  single  small  branch,  the 
Superior  Thoracic.  The  acromio-thoracic,  which  is  usually  described 
as  a  branch  of  this  stage,  nearly  always  arises  beneath  the  pectoralis 
minor  and  hence  from  the  second  stage. 

The  second  stage  (behind  the  pectoralis  minor)  has  in  front  the 
pectoralis  major  and  the  pectoralis  minor  ;  behind  \^  a  cellular  space 
with  the  inner  and  posterior  cords  of  the  brachial  plexus  ;  to  its 
inner  side  are  the  vein  and  the  lower  part  of  the  inner  cord  ;  and  on 
the  outer  side  are  the  coracoid  process,  the  coraco-brachialis,  and 
the  outer  cord  of  the  plexus.  The  branches  of  this  part  of  the  artery 
are  the  Acromio-Thoracic,  the  Long  Thoracic  and  the  Alar 
Thoracic. 

The  third  stage  (from  the  lower  border  of  the  pectoralis  minor  to 
the  lower  border  of  the  teres  major)  has  in  front  the  pectoralis  major, 
the  inner  head  of  the  median  nerve,  the  large  internal  cutaneous 
nerve,  and  the  outer  brachial  veua  comes  crossing  at  a  variable 
point  to  join  the  inner  :  below  the  lower  border  of  the  pectoralis 
major  the  artery  is  subcutaneous  ;  behind,  it  lies  upon  the  lower 
part  of  the  subscapularis,  the  tendon  of  the  latissimus  dorsi,  and  a 
small  portion  of  the  teres  major  muscle,  with  the  musculo-spiral 
and  the  circumflex  nerves  ;  to  its  inner  side  is  the  axillary  vein 
(formed  by  the  junction  of  the  basilic  vein  with  the  vense  comites), 
wdth  the  inner  head  of  the  median  nerve  (for  a  short  distance),  the 
ulnar,  and  the  lesser  internal  cutaneous  (Wrisberg)  nerves  ;  to  the 
outer  side  is  the  coraco-brachialis  muscle,  with  the  outer  head  of  the 
median  at  first,  but  lower  down  the  entire  nerve,  and  also  the 
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external  cutaneous  nerve  until  it  joierces  the  coraco-bracliialis.  The 
branches  of  this  portion  are  the  Subscapular,  Anterior  Circumflex, 
and  Posterior  Circumflex,  all  of  which  usually  arise  near  the  lower 
l)orcler  of  the  subscapularis. 

Branches  of  the  Axillary  Artery  (Fig.  5). 

1.  The  superior  thoracic  (3)  is  a  small  branch  supplying  the  side 
of  the  chest  about  the  first  and  second  ribs,  and  anastomosing  with 
the  internal  mammary  and  intercostal  arteries. 

2.  The  acromio-thoracic  (thoracica-kumeraria ;  thoracic  axis)  (i)  is  a 
large  branch  which  arises  from  the  artery  behind  the  pectoral  is  minor, 
and  after  reaching  the  upper  border  of  the  muscle,  pierces  the  costo- 
coracoid  membrane  and  divides  into  four  branches.  One  (thoracic) 
runs  forward  to  supply  the  serratus  magnus,  intercostals,  and  pecto- 
ralis  muscles  ;  a  second  (acromial)  passes  outwards  to  the  acromion 
process  and  shoulder,  anastomosing  with  the  posterior  circumflex  and 
suprascapular  ;  a  third  (humeral)  downwards  in  the  groove  between 
the  pectoralis  major  and  deltoid  by  the  side  of  the  cephalic  vein;  and 
a  fourth  (clavicular)  upwards  to  the  clavicle  and  subclaviiis. 

3.  The  long  thoracic  (5)  runs  along  the  lower  border  of  the  pecto- 
ralis minor  to  the  side  of  the  chest,  where  it  supplies  the  mamma, 
and  is  hence  sometimes  called  the  external  mammary  artery.  It 
anastomoses  with  the  internal  mammary,  intercostal,  acromio- 
thoracic,  and  subscapular  arteries.  A  separate  external  mammary 
artery  often  exists  in  females,  parallel  with  but  external  to  the  long 
thoracic,  and  assists  in  supplying  the  breast. 

4.  The  alar  thoracic  (3)  are  twigs  of  supply  to  the  axillary  glands, 
seldom  arising  directly  from  the  axillary,  but  generally  from  its 
branches. 

5.  The  subscapular  (15)  is  a  large  branch  which  runs  along  the 
lower  border  of  the  subscapularis  muscle  to  the  side  of  the  chest 
with  the  long  subscapular  nerve,  to  supply  the  serratus  magnus,  the 
intercostal  spaces,  and  the  scapula  and  its  muscles ;  anastomosing  with 
the  intercostals,  long  thoracic  and  scapular  arteries.  An  inch  or 
less  from  its  origin  this  artery  gives  ofi^  a  large  branch,  the  dorsalis 
scapulce  (17),  which  winds  round  the  lower  border  of  the  subscajju- 
laris  muscle,  grooving  the  axillary  border  of  the  scapula,  and, 
after  giving  a  ventral  branch,  disappears  through  a  triangular 
interval,  bounded  (as  seen  from  the  front)  by  the  long  head  of  the 
triceps,  the  teres  major,  and  the  subscapularis.  The  terminal 
branch  of  the  subscapular  runs  to  the  angle  of  the  bone  and  anasto- 
moses with  the  termination  of  the  posterior  scapular. 

6.  The  anterior  circumflex  is  a  small  branch  winding  around  the 
neck  of  the  humerus  beneath  the  coraco-brachialis  and  biceps,  which 
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it  sup23lies,  giving  also  an  ascending  branch,  np  the  bicipital  groove 
to  the  shoulder-joint,  and  a  descending  branch  to  anastomose  with 
the  superior  radial  collateral  branch  of  the  brachial.  It  terminates 
by  communicating  with  the  posterior  circumflex. 


II 

7.  The  'posterior  circumflex  (12)  is  larger  than  the  anterior,  and 
winds  behind  the  neck  of  the  humerus  with  the  circumflex  nerve  to 


Fig.  0. — The  axillary  arterj'  and  its  branches,  the  pectoral  muscles  being 
removed  (drawn  by  G.  E.  L.  Pearse). 


1.  Acromio-thoracic  artery. 

2.  Costo-coracoid  membrane  with  cut 

axillary  vein. 

3.  Superior  thoracic  and  alar  thoracic 

arteries. 

4.  Cephalic  vein. 

5.  Long  thoracic  artery. 

6.  Axillary  artery. 

7.  Pectoralis minor  (cut). 

8.  Musculo-cutaneous  nerve. 

9.  Pectoralis  major  (cut). 

10.  Median  nerve. 

11.  Serratus  magnus. 

12.  Posterior  circumflex  artery. 


13.  Posterior  thoracic  nerve. 

14.  Pectoralis  major. 

15.  Subscapular  artery. 

16.  Ulnar  nerve. 

17.  Dorsalis  scapulae  artery. 

18.  Internal  cutaneous  nerve. 

19.  Circumflex  nerve  (drawn  down). 

20.  Nerve  of  Wrisberg  joined  by  in- 

tercosto-humeral  nerve. 

21.  External  anterior  thoracic  nerve. 

The  internal  anterior  thoracic 
should  be  shown  emerging  be- 
tween the  axillary  artery  and 
vein. 
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supply  the  deltoid,  passing  through  a  quadrilateral  space  hounded 
(as  seen  in  front)  hy  the  teres  major,  subscapularis,  long  head  of  the 
triceps,  and  the  neck  of  the  humerus.  It  also  supplies  branches  to 
the  shoulder-joint,  the  greater  tuberosity  of  the  humerus  and  the 
acromion.  It  anastomoses  with  the  anterior  circumflex,  the  supra- 
scapular and  the  superior  profunda. 

The  Axillary  Vein  (Fig.  4,  i8)  lies  to  the  inner  side  of  the 
artery.  It  is  formed  by  the  junction  of  the  basilic  vein  with  the 
vencB  comites  of  the  brachial  artery,  usually  near  the  upper  border  of 
the  teres  major,  and,  having  received  tributaries  corresponding  to 
the  branches  of  the  axillary  artery,  and  sometimes  the  cephalic  vein 
immediately  below  the  clavicle,  it  reaches  the  outer  border  of  the 
first  rib  and  becomes  the  subclavian.  It  is  intimately  related  to  the 
axillary  lymphatics. 

Brachial  iN'erves  (Fig.  7). — The  large  cords  of  the  brachial 
plexus  are  derived  from  the  anterior  branches  of  the  4th  (communi- 
cating branch),  5th,  6th,  7th,  8th  cervical  and  the  greater  part  of 
the  1st  dorsal  nerves,  which  make  their  appearance  in  the  posterior 
triangle  of  the  neck  (Part  IV.).  The  nerves  coalesce  and  divide 
again  in  a  variable  manner  (see  Posterior  Triangle  of  the  Neck),  but 
the  result  is  that  they  enter  the  axilla  as  three  cords,  lying  to  the 
outer  side  of  the  first  part  of  the  axillary  artery.  The  posterior  and 
internal  cords  then  pass  behind  the  second  stage  of  the  vessel,  the 
latter  continuing  its  course  to  reach  the  inner  side,  while  the  outer 
cord  remains  external  ;  and  the  several  branches  derived  from  these 
trunks,  and  now  to  be  examined,  more  or  less  surround  the  artery  in 
its  third  part.  The  plexus  consists  occasionally  of  only  two  cords, 
when  it  enters  the  axilla  ;  in  whicli  case  a  third  cord  is  formed 
below  the  clavicle  by  the  union  of  branches  derived  from  these  two 
cords. 


Brachial  plexus  formed  by 
5th,  6th,  7th,  8th  cer- 
vical, and  1st  dorsal 
nerves,  with  communi- 
cating branch  above 
from  4th  cervical     .  . 


Outer  cord  .  .  . 
From  4th,  5th, 
6th,  and  7th  cer- 
vical nerves. 

Inner  cord  ...  . 
From  8th  cervi- 
cal and  1st  dor- 
sal nerves. 


Posterior  cord  .  . 
From  5th,  6th, 
7th,  and  8th  cer- 
Apical  nerves. 


External  anterior  thoracic. 
External  cutaneous. 
Outer  head  of  median. 

Internal  anterior  thoracic. 
Inner  head  of  median. 
Ulnar. 

Internal  cutaneous. 
Lesser  internal  cutaneous. 

Three  subscapular  nerves 
(5th,  6th,  7th,  and  8th  c). 

Musculo-spiral  (6th,  7th,  and 
8th  c.  nerves,  and  5th  c. 
and  1st  d.) 

Circumflex  (5th  and  6th  c). 
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The  several  Lranclies  are  to  be  thorouglily  identified,  and  their 
relations  to  the  vessels  ascertained  {vide  Axillary  Artery)  ;  but 
the  description  of  the  majority  of  them  is  more  conveniently  taken 
at  a  later  stage  of  the  dissection. 

The  External  anterior  thoracic  nerve  ( 1 1 )  is  a  small  branch  derived 
from  the  outer  cord,  going  to  the  under  surface  of  the  clavicular 
and  upper  sternal  portion  of  the  pectoralis  major,  which  it  supplies. 
It  pierces  the  costo-coracoid  membrane^  and  crosses  the  first  stage  of 
the  axillary  artery. 

The  Internal  anterior  thoracic  nerve  {lo)  is  a  small  branch  from 
the  inner  cord,  which  passes  between  the  axillary  artery  and  vein 

Fig.  6. 


to  supply  the  pectoralis  minor,  and  after  communicating  with  the 
preceding  nerve,  sends  a  twig  through  the  muscle  to  supply  the  lower 
part  of  the  pectoralis  major. 


Fig.  6. — Diagram  of  the  brachial  plexus  (Clement  Lucas). 

P.  Nerve  to  rhomboid.  Lss.  Middle  and  inferior  subsca 

Pt.  Posterior  thoracic.  pular. 

Ss.  Supra-scapular.  C.  Circumflex. 

Sc.  Nerve  to  subclavius.  Ms.  Musculo -spiral. 

Mc.  Musculc-cutaneous.  U.  Ulnar. 

M.  Median.  Ic.  Internal  cutaneous. 

Eat,  External  anterior  thoracic.  Lie.  Lesser  cutaneous. 

Uss.  Superior  subscapular.  lat.  Internal  anterior  thoracic. 
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The  Circumflex  (Fig.  5,  19)  is  a  large  nerve  from  the  posterior 
cord,  and  lies  behind  the  axillary  artery  for  a  short  distance,  leaving 
it  then  to  accompany  the  posterior  circumflex  artery  through  the 
quadrilateral  space  already  described,  and  winding  round  the 
humerus  to  supply  the  deltoid,  teres  minor,  shoulder  joint,  and 
integument,  to  which  it  will  be  subsequently  traced. 

Three  Subscapular  nerves  (Fig.  7,  27,  28,  29)  are  derived  from  the 
posterior  cord.  The  long,  or  middle,  subscapular  nerve  is  seen  at 
the  lower  border  of  the  subscapularis  muscle  accompanying  the  sub- 
scapular artery,  and  ends  in  the  latissimus  dorsi.  The  two  shorter 
subscapular  nerves  will  be  better  dissected  when  the  arm  is  removed  ; 
the  npper  enters  the  subsca]3ularis,  the  lower  the  subscapularis  and 
teres  major  muscles. 

The  Posterior  or  long  tJioracic  nerve  (external  respiratory  of  Bell) 
(16)  lies  upon  the  serratus  magnus,  giving  off  a  jtwig.  to^  each 
serration.  It  is  a  supra-clavicular  branch  of  the  brachial  plexus, 
derived  from  the  fifth  and  sixth  nerves,  with  an  occasional  branch 
from  the  seventh,  and  descends  behind  the  brachial  cords  and 
axillary  vessels  to  its  distribution. 

The  Serratus  Magnus  (Fig.  7,  32)  covers  the  side  of  the  chest, 
arising  by  eight  digitations  from  the  outer  surfaces  of  the  eight  upper 
ribs,  and  from  the  intercostal  fascia,  the  J.rst  cligitation  being  attached 
to  thej^Tst  and  seconcl  ribs  (joining  on  the  latter  the  second  digita- 
tion)  and  to  a  fibrous  arch  bridging  the  first  intercostal  space.  The 
fibres  have  a  general  direction  backwards  to  a  special  area  upon  the 
inner  surface  of  the  scapula  bordering  the  vertebral  margin,  where 
they  are  inserted,  the  first  two  digitations  uniting  to  form  a  thicker 
portion  w^hich  is  attached  to  the  upper  angle,  while  the  last  four  or 
five,  the  lower  three  of  which  interdigitate  with  the  external  oblique 
muscle  of  the  abdomen,  form  a  still  larger  bundle,  corresponding  to  the 
broader  portion  of  the  area  adjoining  the  inferior  angle  of  the  scapula. 

Action. — The  muscle  as  a  whole  draws  forward  the  scapula  and 
with  it  the  whole  of  the  shoulder  girdle,  the  centre  of  the  move- 
ment being  at  the  sterno-clavicular  joint.  The  lower  digitations 
a£tino^lone  draw  forward  the  lower  angle  of  the  scapula  and  so 
rotate  the  glenoid  cavity  upwards  and  aid  in  the  elevation  of  the 
arm,  this  motion  occurring  at  the  acromio-clavicular  articulation. 
The  muscle  has  no  influence  upon  the  respiratory  movements.  It 
is  obvious  from  the  direction  of  its  serrations  in  relation  to  the  axes 
of  the  bones  to  which  they  are  severally  attached,  that  were  the 
scapula  fixed  the  contraction  of  the  muscle,  except  perhaps  in  the 
case  of  the  last  digitation,  would  tend  to  depress  the  ribs.  It  is  not, 
however,  a  muscle  of  expiration,  because  this  act  is  independent  of 
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Fig.  7. 


Fig.  7. — The  nerves  of  the  axilla 

1.  Scalenus  raedius. 

2.  Scalenus  anticus. 

3.  Cord  formed  by  oth  and  6tli  cer- 

vical nerves. 

4.  7th  cervical  nerve. 
0.  Suprascapular  nerve. 

6.  Subclavian  artery  (cut). 

7.  Insertion  of  subclavius. 

8.  Cord  formed  by  8th  cervical  and 

1st  dorsal  nerves. 

9.  Pect oralis  major  (reflected). 

10.  Internal  anterior  thoracic  nerve. 

11.  External  anterior  thoracic  nerve. 

12.  Origin  of  subclavius. 

13.  Pectoralis  minor  (reflected). 

14.  Internal  cutaneous  nerve. 
]o.  Axillary  artery  (cut). 
16.  Posterior  thoracic  nerve. 


(from  Hirschfeld  and  Leveille). 

17.  Musculo-cutaneous  nerve. 

18.  Origin  of  pectoralis  minor. 

19.  Median  nerve. 

20.  Xerve  of  Wrisberg. 

21.  Coraco-brachialis. 

22.  Intercosto-humeral  nerve. 

23.  Ulnar  nerve. 

24.  Subscapularis. 

25.  Brachial  artery. 

26.  Lateral  cutaneous  branch  of 

intercostal  nerve. 

27.  ]\[iddle  subscapular  nerve. 

28.  Short  subscapular  nerve. 

29.  Long  subscapular  nerve. 

30.  Pectoralis  major  (cut). 

31.  liasilic  vein. 

32.  Serratus  magnus. 

33.  Latissimus  dorsi. 


FRONT  OF  THE  UPPER  ARM. 


25 


fixation  of  the  scapula.  Its  essential  uses  are  in  reaching,  pushing 
or  striking  in  a  forward  direction,  and  in  raising  the  arm.  With  the 
rhomboids,  it  keeps  the  vertebral  border  of  the  bone  applied  to  the 
chest  wall. 

Insertions  of  the  Latissimiis  Dor  si  and  Teres  Major. — The  upper 
part  of  the  latissimus  winds  over  the  lower  angle  of  the  scapula, 
which  it  envelopes  in  a  sort  of  fold,  and  ends  in  a  broad,  thin 
tendon,  which  passes  in  front  of  the  teres  major  to  be  inserted  into 
the  bottom  of  the  bicipital  groove  of  the  humerus.  As  in  the  case 
of  the  lower  portion  of  the  pectoralis  major,  the  fibres  of  the  muscle 
are  twisted  so  that  those  which  were  highest  at  their  origin  are 
lowest  at  their  insertion,  and  vice  versa  ;  it  is  the  narrowest  of  the 
three  tendons  inserted  into  the  bicipital  groove. 

The  teres  major  passes  behind  the  tendon  of  the  latissimus  dorsi, 
and  is  inserted  into  the  inner  or  posterior  edge  of  the  bicipital 
groove,  opposite  the  pectoralis  major,  and  is  separated  by  a  bursa 
from  the  insertion  of  the  latissimus. 

Opportunity  should  be  taken,  when  the  clavicle  is  divided  by  the 
dissector  of  the  neck,  to  trace  the  axillary  nerves  to  their  origins, 
and  to  study  the  brachial  plexus,  the  description  of  which  is  given 
with  the     Posterior  Triangle." 

The  Front  of  the  Upper  Arm. 

[An  incision  is  to  be  made  down  the  front  of  the  arm  to  a  point 
three  inches  below  the  bend  of  the  elbow,  where  it  is  to  l)e  joined  by 
a  transverse  cut  half  round  the  fore-arm,  and  the  skin  is  to  be  re- 
flected on  each  side  for  a  couple  of  inches,  to  allow  of  the  dissection 
of  the  superficial  nerves  and  veins.  The  intercosto-humeral  nerve 
supplies  the  inner  and  posterior  part  of  the  arm  in  the  upper  half. 
The  veins  of  the  arm  are  very  variable,  and  the  l)est  way  of  dis- 
secting them,  therefore,  will  be  to  follow  both  l^asilic  and  cephalic 
veins  down  to  the  elbow,  and  to  trace  out  their  tributaries.  The 
internal  cutaneous  nerve  will  be  found  near  the  basilic  vein,  and 
internal  to  it  the  nerve  of  Wrisberg,  the  intercosto-humeral,  and 
the  internal  cutaneous  of  the  niusculo-spiral.  With  the  median 
cephalic  vein  is  the  external  cutaneous  nerve,  above  and  outside 
this  are  two  external  cutaneous  branches  of  the  musculo-spiral  ;  and 
near  the  deltoid  may  be  seen  some  twigs  of  the  circumflex  nerve. 
The  deep  fascia  is  not  to  be  removed.] 

The  Internal  Cutaneous  Nerve  (Fig.  8,  8)  is  to  be  followed 
out  from  the  inner  cord  of  the  plexus  to  the  fore-arm.  It  lies  at  first 
in  front  or  to  the  inner  side  of  the  axillary  artery,  and  then, 
piercing  the  deep  fascia  about  the  middle  of  the  arm,  at  or  near 
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Fig.  8. 


the  point  at  which  the  basilic  vein  enters,  it  runs  in  front  of  the 
inner  condyle  and,  subdividing,  sends  branches  both  over  and 
under  the  median  basilic  vein  to  the  inner  side  of  the  fore-arm.  A 
posterior  branch  winds  above  the  inner  condyle  to  the  back  of  the 
fore-arm. 

The  Lesser  Internal  Cu- 
taneous Nerve  (Nerve  of  Wris- 
berg)  (Fig.  8,  2),  after  joining 
with  the  intercosto-hunieral  nerve, 
pierces  the  fascia  at  a  variable 
point,  and  supplies  the  lower  third 
of  the  inner  side  of  the  upper  arm 
behind  the  internal  cutaneous 
nerve.     It  is  not  alw^ays  present. 

The  Internal  Cutaneous 
Branch,  of  the  Musculo-spiral 
ISTerve  (Fig.  8,  6)  appears  on  the 
inner  side  of  the  upper  arm,  below 
the  teres  major,  and  is  distributed 
to  the  inner  and  back  part  of  the  arm. 

The  Median  Vein  (Fig.  8, 
14),  arising  in  a  plexus  above  the 
Avrist,  runs  up  the  centre  of  the 
fore-arm,  and  after  receiving  a  deep 
vein  (profunda)  divides  just  below 
the  elbow^  into  two  branches,  the 


Fig.  8. — ^^vSiiiDcrficial  dissection  of  the 
arm  (from  Hirschfeld  andLeveille). 

1.  Acromial  nerves  from  superficial 

cervical  plexus. 

2.  Nerve  of  Wrisberg. 

3.  3.  Circumflex  nerve. 

4.  Intercosto-humeral  nerve, 
o.  Cephalic  vein. 

6.  Internal  cutaneous  branch  of  mus- 

culo-spiral nerve. 

7.  7.  External  cutaneous  branches  of 

musculo-spiral  nerve. 

8.  Internal  cutaneous  nerve. 

9.  External  cutaneous  nerve. 

10.  Basilic  vein. 

11.  Radial  vein. 

12.  Ulnar  veins. 

14.  Median  vein  dividing  into  median- 
basilic  and  median- cephalic  veins, 
and  joined  by  the  deep  median. 


THE  MEDIAN  CEPHALIC  VEIN. 
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medianjbasilic  and  median  cephalic^  which  pass  obliquely  inwards 
andT^twards  respectively,  to  assist  in  forming  the  basilic  and 
cephalic  veins.  The  profunda  vein  pierces  the  deep  fascia  near  the 
bend  of  the  elbow  to  join  the  median  near  its  point  of  bifurcation, 
and  forms  a  communication  between  the  vence  comites  of  the  arteries 
of  the  fore-arm  and  the  superficial  veins,  the  direction  of  the  current 
of  blood  varying  in  different  subjects. 

The  Anterior  and  Posterior  Ulnar  "Veins  (Fig.  8,  12), 
arising  from  the  vena  salvatella  (see  p.  48)  and  internal  dorsal  plexus 
end  on  the  inner  side  of  the  fore-arm  in  a  single  trunk,  which  unites 
with  the  median  basilic  to  form  the  basilic  vein. 

The  Basilic  Vein  (Fig.  8,  10)  runs  up  the  inner  side  of  the 
arm  to  about  its  middle,  where  it  pierces  the  deep  fascia  and  is  con- 
tinued up  into  the  axillary  vein,  receiving,  at  a  variable  point,  the 
vense  comites  of  the  brachial  artery.  To  the  inner  side  of  the 
bas^ic_yeinj  and  about  an  inch  above  the  condyle,  is  a  lymphatic 
gland  of  small  size,  which  drains  the  inner  part  of  the  hand  and 
Tore-arm.  Its  efferent  cords,  with  the  rest  of  the  fore-arm  and  hand 
lymphatics,  end  in  the  axillary  glands. 

The  Radial  Vein  (Fig.  8,  11),  arising  from  the  radial  dorsal 
plexus,  ascends  on  the  outer  side  to  join  the  median  cephalic  and 
form  the  Cephalic  Vein  (5),  which  passes  up-  the  outer  side 
of  the  biceps,  and  then  between  the  pectoralis  major  and  the  deltoid  ; 
it  has  already  been  traced  to  its  termination  in  the  axillary  or  sub- 
clavian vein  close  to  the  outer  border  of  the  first  rib. 

The  Median  Basilic  Vein  has  important  relations,  since  it  lies 
superficial  to  the  brachial  artery,  and  crosses  over  or  under  the 
internal  cutaneous  nerve.  It  is  the  vessel  usually  selected  for 
venesection  on  account  of  its  size.  Some  protection  is  afforded  to 
the  artery  beneath  by  the  interposition  of  the  bicipital  or  semi-lunar 
fascia,  a  tendinous  expansion  from  the  biceps  (Fig.  9,  22). 

The  Median  Cephalic  Vein  is  usually  of  smaller  size  and 
crosses  the  tendon  of  the  biceps,  close  to  the  outer  side  of  which,  and 
beneath  the  vein,  the  External  Cutaneous  Nerve  (Fig.  8,  9) 
pierces  the  fascia  and  divides  into  its  anterior  and  posterior  branches 
to  the  fore-arm.  Above  and  to  the  outer  side  of  the  external  cuta- 
neous nerve  are  two  external  cutaneous  branches  of  the  musculo-spiral 
nerve  {"j),  the  upper  and  smaller  one  running  along  the  cephalic 
vein  to  the  upper  and  outer  part  of  the  front  of  the  fore-arm  :  the 
lower  passing  to  the  back  of  the  fore-arm ;  and  the  cutaneous 
branches  of  the  circumflex  nerve  (3)  emerge  from  below  the  deltoid 
to  reach  their  distribution  over  the  shoulder  and  arm. 

The  Deep  Fascia  of  the  arm  is  sufficiently  seen  in  following 


28 


FRONT  OF  THE  UPPER  ARM. 


the  superficial  vessels  ai:icl  nerves.  It  is  continuous  witli  the  fascia 
of  the  axilla  and  fore- arm,  and  is  attached  to  the  supra- condylar 
ridges  of  the  humerus,  forming  the  external  and  internal  intermus- 
cular septa,  which  give  attachment  to  muscular  fibres.  The  internal 
intermuscular  septum  is  the  stronger,  and  is  often  pierced  by  the 
ulnar  nerve  and  the  inferior  profunda  and  anastomotic  arteries. 

The  external  is  pierced  by  the 
musculo-spiral  nerve  and  superior 
profunda  artery. 


Fis:.  9. 


[The  muscles  of  the  front  of 
the  arm  are  now  to  be  cleaned 
together  with  the  vessels  and 
nerves,  but  the  fascia  on  the 
upper  part  of  the  muscles  of  the 
fore-arm  need  not  be  disturl^ed, 
and  care  must  be  taken  not  to 
displace  the  vessels  and  nerves 
i'rom  their  natural  positions.] 

The  Biceps  (Fig.  9,  9,  12)  is 
the  superficial  muscle  of  the 
upper  arm  and  arises  by  two 
heads,  which  generally  unite  in 


Fig.  9. — Muscles  of  the  front  of 
the  upper  arm  (from  Bonamy 
and  Beau). 

1.  Coraco-clavicular  ligament. 

2.  Clavicle. 

3.  Acromio-clavicular  ligament. 

4.  Coracoid  process. 

5.  Coraco-acrouiial  ligament. 

6.  Pectoralis  minor. 

7.  Head  of  humerus  enclosed  in  cap- 

sule of  shoulder-jomt. 

8.  Coraco-brachialis. 

9.  bong  head  of  biceps. 

10.  Subscapularis. 

11.  Pectoralis  major  (cut). 

12.  Short  head  of  biceps. 

13.  Deltoid  (cut). 

14.  Latissimus  dorsi  and  teres  major 

combined. 

15.  Tendon  of  biceps. 

16.  Long  head  of  triceps. 

17.  Supinator  longus. 

18.  Inner  head  of  triceps. 
20.  Brachialis  anticus. 
22.  Bicipital  fascia. 

24.  Pronator  radii  teres. 


THE  BICEPS. 
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the  upper  third  of  the  arm,  but  occasionally  remain  distinct  nearly  to 
their  insertion.  The  long  or  outer  head,  not  to  be  fully  traced  at 
present,  arises  within  the  capsule  of  the  shoulder-joint  from  the  top 
of  the  glenoid  cavity,  and  from  the  .c^lenoid  ligament.  The  tendon 
traversing  the  joint  and  enclosed  in  a  tube  of  synovial  membrane, 
enters  the  bicipital  groove  of  the  humerus,  and  is  seen  to  emerge  from 
the  capsular  ligament  and  lie  upon  the  tendon  of  the  latissimus  dorsi, 
and  between  the  insertions  of  the  pectoralis  major  and  teres  major 
muscles.    The  short  or  inner  head  arises  from  the  tip  of  the  coracoid 


Fig.  10. 


process  of  the  scapula,  in  common  with,  but  to  the  outer  side  of,  the 
coraco-brachialis,  and  the  two  heads  unite  to  form  a  large  fleshy 
belly.  The  fibres  converge  to  a  broad  tendon,  from  which  is  given 
off,  immediately  above  the  elbow-joint,  an  expansion,  the  bicipital 
or  semilunar  fascia,  receiving  superficial  fibres  from  both  heads, 


Fig.  10. — Diagrammatic  section  of 

1.  Deltoid. 

2.  Acromion. 

3.  Subacromial  bursa. 

4.  Glenoid  ligament. 

o.  Capsule  of  shoulder  joint. 

6.  Glenoid  cavity. 

7.  Long  tendon  of  biceps. 

8.  Glenoid  ligament. 


der  through  bicipital  groove  (W.  A.). 

9.  Synovial  membrane  lining  capsule 
and  ensheathing  biceps  tendon. 

10.  Inner  fold  of  capsule  and  synovial 

membrane. 

11.  Extra-articular  portion  of  biceps 

tendon. 

12.  Humerus. 
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and  ^inserted  into  the  fascia  on  the  upper  and  inner  part  of  the 
fore-arm  (22).  This  would  have  to  be  divided  in  order  to  follow 
the  tendon  of  the  biceps  (15),  which  passes  deeply  to  be  inserted 
into  the  posterior  border  of  the  bicipital  tubercle  of  the  radius,  a 
bursa  being  placed  between  the  tendon  and  the  smooth  anterior  sur- 
face of  the  tubercle.  It  will  be  seen  in  a  later  dissection.  The 
tendon  becomes  flattened  near  its  insertion,  and  is  twisted  so  that 
its  outer  edge  becomes  anterior.  The  chief  action  of  the  biceps  is  to 
supinate  the  fore-arm,  and  to  flex  it  upon  the  upper  arm,  the  radius 
then  representing  a  lever  of  the  third  order.  The  long  head  slightly 
abducts  and  flexes,  the  short  head  adducts  and  flexes  the  humerus. 

The  Coraco-brachialis  (Fig.  9,  8)  arises  from  the  tip  of  the 
coracoid  process,  in  common  with,  but  to  the  inner  side  of,  the 
short  head  of  the  biceps,  from  the  tendinous  upper  part  of  which  it 
also  takes  origin,  and  some  of  its  innermost  fibres  are  usually 
derived  from  an  intermuscular  septum  connecting  it  with  the 
pectoralis  minor.  It  is  pierced  by  the  external  cutaneous  nerve, 
and  is  inserted  into  the  inner  side  of  the  shaft  of  the  humerus  about 
its  middle,  opposite  the  insertion  of  the  deltoid,  and  into  a  pro- 
cess of  deep  fascia  continuous  below  with  the  internal  intermuscular 
septum,  and  extending  uj) wards  as  far  as  the  head  of  the  humerus. 
It  is  a  flexor  and  adductor  of  the  humerus. 

The  Braehialis  anticus  (Fig.  12,  11)  arises  from  the  front  of  the 
shaft  of  the  humerus  in  its  lower  half ;  and  the  fibres  have  also  an 
extensive  attachment  to  the  front  of  the  internal  intermuscular 
septum,  and  a  smaller  one  to  the  upper  part  of  the  external  inter- 
muscular septum  ;  the  origin  is  bifid  above,  the  two  slips  embracing 
the  insertion  of  the  deltoid.  It  is  inserted  into  a  rough  triangular 
impression  on  the  upper  extremity  of  the  ulna,  immediately  below 
the  coronoid  j^rocess.  It  covers  the  front  of  the  capsule  of  the 
elbow-joint,  and  is  intimately  connected  with  the  anterior  ligament. 
A  considerable  portion  of  the  muscle  appears  superficially  on  the 
outer  side  of  the  arm  between  the  biceps  and  triceps,  but  it  is 
covered  in  front  by  the  biceps,  and  is  overlapped  below  by  the 
supinator  longus,  extensor  carpi  radialis  longior,  and  pronator  radii 
teres.    It  is  the  direct  flexor  of  the  fore-arm  upon  the  upper  arm. 

The  biceps,  coraco-brachialis,  and  braehialis  anticus  are  supplied 
by  the  musculo-cutaneous  nerve  ;  and  the  braehialis  anticus  has  an 
additional  supply  from  the  musculo-spiral  nerve,  which  gets  in 
front  of  it  below  and  close  to  its  outer  border,  under  cover  of  the 
supinator  longus. 

The  Brachial  Artery  (Fig.  12,  14)  is  the  direct  continuation  of 
the  axillary,  and  extends  from  the  lower  border  of  the  teres  major 
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to  its  point  of  bifurcation  into  radial  and  ulnar  arteries,  about 
half  an  inch  below  the  bend  of  the  elbow.  The  artery  is  super- 
ticial,  or  at  least  crossed  by  no  muscle,  in  the  whole  of  its  course, 
but  may  be  overlapped  by  a  well  developed  biceps  ;  and  it  gradually 
tarns  from  the  inner  side  of  the  arm  to  the  middle  of  the  bend  of 
the  elbow. 

In  front  it  has  the  skin  and  fascia,  with  the  internal  cutaneous 
nerve  until  this  pierces  the  fascia,  and  about  the  middle  of  the  arm 
it  is  generally  crossed  by  the  median  nerve  (but  the  nerve  may  pass 
beneath  the  vessel)  ;  at  the  bend  of  the  elbow  it  is  also  crossed  by 
the  bicipital  fascia  and  the  median  basilic  vein.  Behind  it  has  first 
the  musculo-spiral  nerve  and  superior  profunda  vessels,  which  sepa- 
rate it  from  the  long  head  of  the  tricejDS  ;  it  then  rests  upon  a  small 
portion  of  the  internal  head  of  the  triceps  ;  next,  on  the  insertion 
of  the  coraco-bracliialis  ;  and  afterwards  upon  the  brachialis  anticus 
for  the  rest  of  its  course.  To  the  outer  side  is  the  median  nerve, 
with  the  coraco-brachialis  muscle  for  a  short  distance  above,  and 
afterwards  the  biceps  muscle,  which  is  the  guide  to  the  vessel  in 
applying  a  ligature  ;  both  these  muscles  overlap  the  artery  in  a 
muscular  arm.  To  the  inner  side  is  the  ulnar  nerve,  in  close  contact 
above,  but  soon  leaving  it  to  pass  backwards  to  the  hollow  behind 
the  internal  condyle  ;  and  afterwards,  from  a  varying  point,  the 
median  nerve,  which  continues  in  close  relation  to  the  vessel  for  the 
rest  of  its  course.  The  basilic  vein  lies  to  the  inner  side  of  the 
artery  throughout  its  course,  l)ut  is  in  closer  contact  in  the  upper 
part  than  the  lower,  i.e.^  after  piercing  the  deep  fascia.  Vena? 
comites  surround  the  artery  in  its  whole  length. 

Surgery. — To  tie  the  hrachicd  artery.  An  incision,  three  inches 
long,  is  to  be  made  close  to  and  exposing  the  inner  edge  of  the 
biceps  in  the  middle  third  of  the  arm.  A  little  dissection  parallel 
to  the  muscle  will  expose  the  median  nerve,  and  the  artery  will  be 
found  in  close  relation  to  it,  and  generally  to  its  outer  side  in  this 
position,  but  this  will  vary  in  different  bodies.  The  needle  is  to  1  )e 
passed /rom  the  nerve,  care  being  taken  of  the  vense  comites. 

When  the  brachial  artery  is  tied,  the  circulation  in  the  limb  will 
be  maintained  b}^  the  anastomoses  between  the  branches  of  the 
artery  above  and  below  the  ligature,  viz.,  of  the  superior  profunda, 
and  possibly  of  the  inferior  profunda  above,  with  the  anastomotic 
and  with  the  recurrent  l^ranches  of  the  radial,  ulnar,  and  inter- 
osseous arteries  below. 

The  Branches  of  the  brachial  artery  (Fig.  1 1 )  are — 

1.  Muscular^  arising  at  various  points  to  supply  the  coraco- 
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bracliialis,  biceps,  and  bracbialis  anticus  muscles.  Some  are  of 
large  size. 

2.  Medullary  or  Nutrient,  which  enters  the  foramen  on  the  inner 

side  of  the  humerus 
Fig.  11.  about  the  middle  of  the 

bone,  and  has  a  general 
direction  towards  the 
elbow. 

3.  Superior  radial 
collateral  of  Henle.  A 
small  and  inconstant 


Fij 


10. 
11. 


12. 
13. 

14. 
15. 
16. 

17. 
18. 

19. 

20. 

22. 
24. 


.  11. — Dia.i>Tam  of  the 
anastomoses  of  the 
brachial  artery. 

Anterior  (iircumflex. 

Acromio-thoracic . 

Posterior  circumflex. 

Long  thoracic. 

Superior  radial  colla- 
teral (excessively 
large) . 

Subscapular. 

Superior  profunda. 

Dorsalis  scapula). 

External  posterior  ar- 
ticular branch  of  su- 
perior profunda. 

Posterior  scapular. 

External  anterior  ar- 
ticular branch  of  su- 
perior profunda. 

Inferior  profunda. 

Posterior  interosseous 
recurrent. 

Anastomotica  magna. 

Radial  recurrent. 

Transverse  branch  of 
anastomoticamagna. 

Posterior  interosseous 
recurrent. 

Anastomosis  of  anterior 
ulnar  recurrent  with 
anastomotic. 

Posterior  interosseous 
from  common  inter- 
osseous of  ulnar. 

Anastomosis  of  poste- 
rior ulnar  recurrent 
with  anastomotic. 

Anterior  ulnar  recur- 
rent. 

Posterior  ulnar  recur- 
rent. 
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branch  which  runs  transversely  outwards  a  little  above  the  middle 
of  the  arm,  to  the  point  of  insertion  of  the  deltoid.  It  supplies  the 
muscle  and  anastomoses  with  the  posterior  circumflex. 

4.  The  Superior  profunda  (Inferior  radial  collateral  of  Henle), 
which  comes  off  from  the  inner  side  of  the  artery,  just  below  the 
teres  major,  and  immediately  joining  the  musculo-spiral  nerve, 
accompanies  it  between  the  outer  and  inner  heads  of  the  triceps 
and,  under  cover  of  the  long  head,  round  the  humerus,  to  end  by  a 
small  anterior  terminal  branch  l)etween  the  brachialis  anticus  and 
supinator  longus  in  front  of  the  elbow,  where  it  anastomoses  with 
the  radial  recurrent  artery.  It  gives  off  a  posterior  medullary  branch 
to  the  humerus,  and  muscular  branches,  principally  to  the  triceps  ; 
also  the  posterior  terminal  or  descending  articular^  larger  than  the 
anterior  terminal  artery,  running  behind  the  external  intermuscular 
septum  to  the  anconeus  and  back  of  the  elbow,  to  anastomose  with 
the  posterior  interosseous  recurrent  and  anastomotic. 

5.  The  Inferior  profunda^  which  arises  at  a  variable  distance 
below  the  preceding  or  in  common  with  it,  and  passes  with  the 
ulnar  nerve  behind  the  internal  intermuscular  septum.  It  runs 
with  the  nerve  to  the  groove  between  the  inner  condyle  and  the 
olecranon,  and  there  joins  the  posterior  branch  of  the  anastomotic 
and  the  posterior  ulnar  recurrent  artery. 

6.  The  Anastomotic,  which  arises  an  inch  and  a  half  above  the 
elbow  and  runs  directly  inwards,  sending  an  anterior  descending 
branch  downwards  along  the  edge  of  the  pronator  radii  teres  to  join 
the  anterior  ulnar  recurrent ;  and  then*  piercing  the  internal  inter- 
muscular septum  gives  off  a  posterior  descending  branch  behind  the 
internal  condyle  to  anastomose  with  the  inferior  profunda  and 
posterior  ulnar  recurrent  arteries,  and  a  large  transverse  branch  to 
join  the  descending  articular  branch  of  the  superior  profunda  and 
the  posterior  interosseous  recurrent  behind  the  outer  condyle. 

Irregularities  of  the  Brachial  Artery. — The  point  of  bifurcation 
is  occasionally  much  higher  than  the  bend  of  the  elbow,  the 
abnormal  branch  being  usually  the  radial,  sometimes  the  ulnar, 
and  more  rarely  the  interosseous.  Sometimes  a  vas  aberrans  leaves 
the  brachial  or  axillary  and,  passing  in  front  of  the  median  nerve, 
joins  either  the  radial  or  the  nlnar,  usually  the  former  :  or  the 
brachial  may  consist  of  two  trunks,  which  unite  before  the  final 
subdivision  into  radial  and  ulnar.  If  any  of  these  arrangements  be 
present,  two  large  vessels  will  be  met  with  side  by  side  in  some 
part  of  the  arm.  The  brachial  artery  is  sometimes  found  passing 
with  the  median  nerve  through  a  fibrous  canal  beneath  a  process  of 
bone  above  the  inner  condyle,  the  supracondylar  process^  to  reach  its 
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normal  position  at  the  elbow.  It  is  occasionally  covered  by  a 
fleshy  slip  connected  with  the  coraco-brachialis,  biceps,  brachialis 
anticus,  or  pronator  teres  ;  and  other  less  common  peculiarities  are 
sometimes  met  with.  The  two  profunda  arteries  not  uncommonly 
arise  together,  and  occasionally  there  is  an  axis  common  to  all  the 
principal  branches  of  the  brachial. 

Vense  Comites  are  in  close  relation  with  the  brachial  artery, 
and  receive  twigs  corresponding  to  its  branches  :  they  unite  with 
the  basilic  to  form  the  axillary  vein. 

Nerves  of  the  Arm. 

The  Median  Nerve  (Fig.  12,  6)  is  derived  from  the  outer  and 
inner  cords  of  the  brachial  plexus  by  two  roots,  which  embrace  the 
axillary  artery  in  the  third  part  of  its  course.  The  nerve  afterwards 
lies  to  the  outer  side  of  the  axillary  artery,  and  continues  in  the 
same  relation  to  the  brachial  artery  for  about  half  its  length  ;  then, 
crossing  over  (or  occasionally  under)  that  vessel,  lies  to  its  inner 
side,  and  continues  in  the  same  relation  to  the  bend  of  the  elbow. 
It  gives  off  no  branch  in  the  upper  arm  until  it  reaches  the  level 
of  the  internal  condyle,  where  a  small  twig  is  detached  for  the 
supply  of  the  pronator  radii  teres.  It  occasionally  communicates 
with  the  musculo- cutaneous  nerve. 

The  Musculo-eutaneous  Nerve  (Fig.  12,  i)  arises  from  the 
outer  cord  of  tlie  brachial  plexus  in  common  with  the  outer  head  of 
the  median,  and  lies  to  the  outer  side  of  the  median  nerve  and  the 
axillary  vessels  for  a  short  distance.  It  then  pierces  the  coraco 
brachialis  obliquely  (hence  called  oi.  i^erforans  Casserii),  and  having 
given  a  branch  to  that  muscle,  it  lies  between  the  biceps  and  the 
brachialis  anticus,  both  of  which  it  supplies  ;  sending  also  a  minute 
twig  with  the  nutrient  artery  to  the  humerus.  It  finally  becomes 
cutaneous  at  the  outer  side  of  the  tendon  of  the  biceps  just  above 
the  bend  of  the  elbow,  where  it  has  been  already  seen  to  lie  beneath 
the  median-cephalic  vein. 

The  Ulnar  Nerve  (Fig.  12,  8)  arises  from  the  inner  cord  of  the 
brachial  plexus,  and  lies  close  to  the  inner  side  of  the  axillary 
vessels,  and  afterwards  in  a  similar  relation  with  the  upper  part  of 
the  brachial  artery.  It  leaves  that  vessel  about  the  middle  of  the 
arm,  and  then  passes  through  the  internal  intermuscular  septum 
accompanied  by  the  inferior  profunda  artery  to  the  interval  between 
the  internal  condyle  and  the  olecranon  process.  The  ulnar  nerve 
gives  no  branch  in  the  upper  arm,  but  supplies  a  filament  to  the 
elbow  joint. 
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The  Musculo-spiral  USTerve  (Fig.  12,  13)  is  derived  from  tlie 
]Dosterior  cord  of  the  brachial  plexus,  and  lies  at  first  behind  the 
axillary  artery,  and  upon  the  subscapularis  muscle  with  the  circum- 
flex nerve.  It  then  rests  upon  the  latissimus  dorsi  and  teres  major, 
and,  after  giving  off  an  internal  cutaneous  branch  to  the  inner  side  of 
the  arm,  which  usually  arises 
in  common  with  the  branch  to  I'^g-  12. 

the  inner  head  of  the  triceps, 
winds  backwards  around  the 
humerus  in  the  musculo-spiral 
groove,  lying  against  the  inner 
head  of  the  triceps  and  after- 
wards between  it  and  the  outer 
head  of  that  muscle,  here  giv- 
ing off  two  external  cutaneous 
branches.  Branches  to  the  triceps, 
anconeus  and  outer  portion  of 
the  brachialis  anticus  ^vill  be 
seen  in  a  subsequent  dissection. 
Its  lower  portion  is  visible  be- 
tween the  supinator  longus  and 
brachialis  anticus,  to  both  of 
which  and  to  the  extensor  carpi 
radialis    longior  branches  may 


Fig.  12. — Deep  dissection  of  the  front 
of  the  upper  arm  (from  Hhschfeld 
and  Leveille). 

1.  1.  Miisculo-cutaneous  nerve. 

2.  Pectoralis  minor. 

3.  Deltoid. 

4.  Axillary  arter}'. 

5.  Tendon  of  pecloraKs  major. 

6.  6.  Median  nerve. 

7.  7.  Biceps. 

8.  8.  Ubiar  nerve. 

9.  Coraco-brachialis. 

10.  10.  Internal  cutaneous  nerve. 

11.  Brachialis  anticus. 

12.  Nerve  of  Wrisberg. 

13.  Musculo-spiral  nerve. 

14.  14.  Brachial  arter}^ 

15.  Supinator  longus. 

16.  Bicipital  fascia. 

17.  Inferior  external  cutaneous  branch 

of  musculo-sphal  nerve. 

18.  Pronator  radii  teres. 
20.  Median  basilic  vein. 
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be  traced  ;  and  it  ends  by  division  into  radial  and  ^posterior  inter- 
osseous nerves  in  front  of  the  external  condyle. 


Fi-.  13. 


The  Bend  of  the  Elbow. 

[The  boundaries  of  the  space  in  front  of  the  elbow  are  now  to 
be  exposed  by  removing  the  fascia  from  the  muscles  of  the  fore- 
arm to  the  extent  to  which  the  skin  has  been  already  reflected,  the 
tendons  of  the  biceps  and  brachialis  are  to  be  thoroughly  cleaned, 
and  the  fibres  of  the  supinator  brevis  in  the  floor  of  the  space  care- 
fully dissected.  The  termination  of  the  brachial  artery  and  the 
median  nerve  are  to  be  cleaned  in  the  middle  line  ;  and  at  the  outer 

side  are  to  be  defined  the  bifur- 
cation of  the  niusciilo-spiral  nerve 
and  an  anastomosis  between  the 
superior  profunda  and  the  radial 
recurrent  arteries,  and  at  the 
inner  side  an  anastomosis  be- 
tween the  anterior  branch  of  the 
anastomotic  and  the  anterior 
ulnar  recurrent,  with  some  twigs 
from  the  inferior  profunda.] 

The  Triangle  in  front  of 
the  Elbow  (Fig.  13)  is  bounded 
above  by  an  imaginary  line  drawn 
across  the  arm  above  the  condyles, 
and  helovj  the  apex  is  formed  by 
the  meeting  of  the  pronator 
teres  and  supinator  longus,  two 
inches  below  the  joint.  The 
external  boundary  is  the  supi- 
nator longus,  the  internal  the 
pronator  teres  ;  whilst  the  floor 
is  formed  by  the  lower  part  of 
the  brachialis  anticus,  and  ex- 
ternal to  this  may  be  seen  the 
oblique  fibres  of  the  supinator  brevis  when  the  supinator  longus 
is  drawn  aside.    The  relations  of  the  superficial  veins  and  nerves 


Fig.  13. — The  bend  of  the  elbow  (from  University  College  Museum). 

1.  Biceps.  o.  Anastomosis  of  superior  profunda 

2.  Median  nerve.  with  radial  recurrent. 

3.  Musculo -spiral  nerve.  6.  Brachialis  anticus. 

4.  Brachial  artery  and  veins.  7.  Supinator  longus  (turned  back). 

8.  Pronator  teres. 
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have  been  already  examined  (p.  26),  and  the  contents  of  the  space 
are  now  seen  to  be  (1)  the  median  nerve,  (2)  the  brachial  artery, 
and  (3)  the  tendon  of  the  biceps,  which  lie  in  that  order  from 
within  outwards.  The  median  nerve  (2)  runs  almost  vertically 
through  the  space,  and  disappears  between  the  heads  of  the  pro- 
nator teres  :  the  brachial  artery  (4)  usually  bifurcates  into  radial 
and  ulnar  upon  the  insertion  of  the  brachialis  anticus,  the  radial 
resting  against  the  tendon  of  the  biceps  and  the  supinator  brevis, 
and  the  ulnar  lying  upon  the  brachialis  till  it  disappears  beneath 
the  pronator  teres.  The  twisting  of  the  biceps  tendon  has  already 
been  referred  to. 

By  slightly  displacing  the  supinator  longus  outwards,  the  musculo- 
spiral  nerve  will  be  seen  lying  between  it  and  the  brachialis  anticus, 
and  dividing  into  radial  and  j)osterior  interosseous  nerves  ;  but  this 
nerve  is  not,  strictly  speaking,  in  the  triangle.  The  radial  nerve 
may  be  traced  for  a  short  distance  upon  the  supinator  brevis,  whilst 
the  posterior  interosseous  to  the  inner  side  of  the  radial  can  be  seen 
entering  the  fibres  of  the  muscle. 

It  is  supposed  that  by  the  time  the  dissection  of  the  bend  of  the 
elbow  is  finished  the  subject  will  be  turned,  in  which  case  the 
student  of  the  arm  should  dissect  the  first  two  layers  of  the  muscles 
of  the  back  (see  Dissection  of  the  Back),  proceeding  afterwards 
with  the  following  dissections.  If  necessary,  however,  the  dissection 
of  the  front  of  the  fore-arm  may  be  proceeded  with  first.  Since  in 
some  dissecting-rooms  the  dissector  of  the  arm  has  no  part  in  the 
back,  the  following  directions  are  given  for  the  removal  of  the 
limb  : — 

[The  two  superficial  layers  of  the  muscles  of  the  back  comprise  the 
trapezius,  latissimus  dorsi,  rhomboidei,  and  levator  anguli  scapulae. 
These  having  been  divided,  the  suprascapular  artery  and  nerve  and 
omo-hyoid  muscle  are  to  be  fraced  to  the  upper  border  of  the  scapula, 
and  the  posterior  scapular  artery  followed  beneath  the  rhomboids. 
If  the  clavicle  has  been  already  divided  in  the  dissection  of  the  neck, 
the  scapula  can  now  be  drawn  away  from  the  ribs  and  will  be  seen  to 
be  attached  solely  by  the  serratus  magnus,  between  which  and  the 
ribs  is  a  quantity  of  loose  large-meshed  areolar  tissue  which  allows 
the  bone  to  glide  smoothly  upon  the  thorax.  The  serratus  magnus 
having  been  divided,  and  the  clavicle  cut  at  its  middle  if  still 
entire,  the  axillary  vessels  and  nerves  are  to  be  severed  after  being 
tied  together,  and  the  entire  limb  removed  from  the  trunk.] 

Parts  about  the  Scapula. 
[The  limb  having  been  placed  on  the  table,  it  is  advisable  to 
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identify  again  tlie  several  insertions  of  muscles  on  tlie  scapula,  cutting 
each  muscle  about  an  incli  from  its  attachment.] 

The  insertion  of  the  trapezius  extends  along  the  upper  border  of 
the  spine  of  the  scapula,  the  inner  border  of  the  acromion,  and 
the  outer  third  of  the  posterior  border  of  the  clavicle.  The  omo- 
hyoid arises  from  the  upper  margin  of  the  scapula  close  to  the 
notch  and  from  the  transverse  lioament.  The  levator  ans^uli 
scapulae  is  inserted  into  that  part  of  the  vertebral  border  of  the 
scapula  ^vhicli  is  above  the  basal  triangle  at  the  root  of  the  spine, 
the  rhoniboideus  minor  into  the  part  opposite  the  basal  triangle, 
and  the  rhomboideus  major  into  the  rest  of  the  border,  by  means  of 
a  tendinous  arch  to  which  the  muscular  fibres  are  attached.  The 
serratus  magnus  is  inserted  into  a  special  area  running  along  the 
ventral  surface  of  the  scapula  close  to  the  vertebral  border  for  its 
whole  length,  but  the  fibres  are  much  thicker  at  the  upper  and 
lower  angles  than  in  the  middle.  The  small  insertion  of  the  j^ectoralis 
minor  is  attached  to  the  inner  border  and  upper  surface  of  the 
coracoid  process,  the  tip  of  which  process  gives  origin  to  the  coraco- 
brachialis  and  the  short  head  of  the  biceps. 

[A  small  block  is  now  to  be  placed  beneath  the  lower  border  of  the 
scapula  so  as  to  put  the  deltoid  on  the  stretch,  and  the  remainder  of 
its  fibres  are  then  to  be  cleaned,  notice  being  taken  of  one  or  two 
small  branches  of  the  circumfiex  nerve  which  turn  round  its  posterior 
border,  and  of  a  few  descending  acromial  twigs  from  the  superficial 
branches  of  the  cervical  plexXis  (Fig.  8,  i)  which  supply  the  skin  of 
the  shoulder.] 

The  Deltoid  Muscle  (Fig.  15,  6)  arises  from  the  anterior 
border  of  the  outer  half  of  the  clavicle  and  the  adjacent  portion  of 
the  superior  surface  as  far  as  the  curved  deltoid  ridge,  and  from 
the  tip  and  outer  edge  of  the  acromion,  and  the  lower  lip  of  the 
spine  of  the  scapula.  Its  strong  coarse  fibres  converge  to  be 
inserted  into  a  rough  V-shaped  surface  on  the  outer  side  of  the 
humerus  above  the  middle  of  the  shaft,  and  are  embraced  by  the 
bifid  origin  of  the  brachialis  anticus,  and  closely  connected  with  the 
insertion  of  the  pectoralis  major.  The  muscle  is  coarsely  fasciculated 
and  intersected  by  tendinous  bands,  four  of  which  above  are  attached 
to  tubercles  on  the  outer  border  of  the  acromion  process,  and  three 
below  to  vertical  ridges  on  the  deltoid  impression  of  the  humerus. 
Fig.  14  will  indicate  the  typical  arrangement  of  the  fibres,  but  many 
variations  are  met  with.  The  action  of  the  deltoid  as  a  whole  is  to 
raise  outwards  the  arm  to  the  level  of  the  shoulder,  i.e.,  to  abduct 
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the  humerus  ;  but  the  anterior  fibres  will  assist  in  flexion  and 
internal  rotation,  and  the  posterior  in  extension  and  external 
rotation  of  the  shoulder-joint.  It  is  supplied  by  the  circumflex 
nerve. 

[The  deltoid  is  to  be  divided  near  its  origin  and  turned  down,  the 
circumflex  vessels  and  nerve  being  preserved.    In  doing  this  a  large 


Fig.  14. 


bursa  lying  between  the  deltoid  and  the  shoulder-joint  should  be 
noticed.    The  remains  of  the  trapezius  muscle  are  to  be  cut  close  to  ^ 
the  spine  of  the  scapula,  and  the  thin  fascia  covering  the  muscles 
above  and  below  it  removed,  the  humerus  being  rotated  inwards  to 
put  their  fibres  on  the  stretch.] 

The  Sub-aeromial  Bursd  lines  the  interval  between  the  upper 
part  of  the  shoulder-joint  and  the  under  surface  of  the  deltoid, 
acromion  process,  and  coraco-acromial  ligament.  It  thus  forms  an 
extensive  sac,  the  enlargement  of  which  may  be  confounded  with 
disease  of  the  joint.    Physiologically  it  represents  a  synovial  lining 


Fig.  14. — Plan  of  the  deltoid  (after  Cunningham). 

1.  Upper  tendinous  intersections  aris-       5.  Lower  tendinous  intersections  re- 

ing  from  acromion^  ceiving  three  of  the  upper  seg- 

2.  Clavicular  ffBresT""  ments  of  the  muscle  and  inserted 

3.  Spinous  fibres..  into  humerus. 

4.  Lower  segments. 
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to  an  accessory  and  extra- capsular  shoulder-joint  between  the  upper 
extremity  of  the  humerus  below  and  the  hollow  formed  by  the  under 
surface  of  the  acromion  and  coraco-acromial  ligament  above. 

The  Parts  beneath,  the  Deltoid  Muscle  (Fig.  15)  are — the 
Coraco-acromial  ligament,  the  Coracoid  process  with  the  muscles 
attached  to  it,  the  Sub-acroniial  bursa,  the  Infra-spinatus,  the  Teres 


Fig.  15. 


Minor  and  Major,  the  long  head  of  the  Triceps,  the  head  and  neck 
of  the  humerus,  the  coracoid  process  and  the  muscles  attached  to  it, 
and  the  circumflex  vessels  and  nerve.  The  tip  of  the  coracoid 
process  lies  close  to  the  interval  between  the  pectoralis  major  and 
deltoid,  but  is  usually  overlapped  by  the  latter. 

The  quadrilateral  and  triangular  intermuscular  spaces,  referred  to 


Fig.  15. — Scapular  muscles, 

1.  Supra-scapular  nerve. 

2.  Circumflex  nerve. 

3.  Supra-spinatus. 

4.  Posterior  circumflex  artery, 

5.  Infra-spinatus. 

6.  Deltoid  (reflected). 

7.  Teres  major  and  latissimus. 


ssels,  and  nerves  (from  University  College 
Museum). 

8.  Brachial  artery. 

9.  Teres  minor. 

10.  Musculo-spiral  nerve. 

11.  Dorsalis  scapulae  artery. 

12.  Triceps  (outer  head). 

13.  Triceps  (long  head). 


THE  TERES  MINOR. 
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in  tlie  dissection  of  the  axilla  (p.  19),  can  now  be  Been  from  behind, 
when  the  quadrilateral  or  outer  space  will  be  found  to  be  bounded 
by  the  teres  major,  teres  minor,  humerus,  and  long  head  of  triceps  ; 
the  triangular  or  inner  space,  by  the  teres  major,  teres  minor,  and 
long  head  of  triceps.  (A  triangular  interval  between  the  teres 
major  and  the  long  and  external  heads  of  the  triceps  must  not  be 
mistaken  for  this  latter  space.)  The  posterior  circumflex  vessels 
and  circumflex  nerve  pass  through  the  quadrilateral  space  ;  the 
dorsalis  scapulae  artery  enters  the  triangular  space  to  reach  the 
infraspinous  fossa ;  and  the  large  musculo-spiral  nerve,  with  the 
brachial  artery  in  front  of  it  will  be  seen  between  the  long  and 
outer  heads  of  the  triceps. 

The  Supra-spinatus  Muscle  (Fig.  15,  3)  occupies  the  supra- 
spinal fossa,  arising  from  the  inner  two-thirds  of  the  fossa  itself, 
from  the  upper  surface  of  the  spine,  and  from  the  fascia  covering 
the  muscle.  The  tendon  passes  beneath  the  acromion  to  be  inserted 
into  the  ujDpermost  facet  on  the  great  tuberosity  of  the  humerus, 
and  slightly  into  the  capsular  ligament  of  the  shoulder-joint.  In 
order  to  follow  the  tendon  thoroughly,  the  acromial  end  of  the  spine 
of  the  scapula  is  to  be  divided  with  the  saw,  when  a  part  of  the 
subacromial  bursa,  before  mentioned,  will  be  found  between  it  and 
the  muscle. 

The  Infra-spinatus  Muscle  (Fig.  15,  5)  arises  from  the  inner 
two-thirds  of  the  infraspinal  fossa  (the  part  near  the  neck  of  the 
scapula  being  free  from  muscular  attachments  in  all  three  fossae), 
from  the  fascia  covering  the  muscle,  and  from  the  intermuscular 
septa  between  it  and  the  teres  muscles.  It  is  inserted  into  the 
middle  facet  on  the  great  tuberosity  of  the  humerus  and  into  the 
ca£sule  of  the  shoulder-joint,  being  blended  there  with  the  supra- 
spinatus  and  teres  minor.  It  is  occasionally  separated  from  the 
capsule  by  a  bursa.  The  supra-  and  infra-spinatus  muscles  are 
supplied  by  the  suprascapular  nerve. 

The  Teres  Minor  Muscle  (Fig.  15,  9)  is  closely  connected 
with  the  infra-spinatus.  It  arises  from  the  upper  part  of  the  teres 
area  upon  the  dorsal  aspect  of  the  scapula,  from  the  fascia  covering 
the  muscle,  and  from  the  intermuscular  septa  between  it  and  the 
infra-spinatus  and  teres  major  muscles ;  and  is  inserted  into  the 
lowest  facet  on  the  great  tuberosity  of  the  humerus  and  for  nearly  an 
inch  below  it^  and  also  into  the  capsular  ligament  of  the  shoulder. 
It  is  supplied  by  a  special  branch  of  the  circumflex  nerve,  which  is 
remarkable  for  having  an  enlargement  upon  it  depending  upon  a 
thickening  of  the  perineural  connective  tissue. 

The  supra-spinatus  is  an  abductor  and  internal  rotator,  and  the 
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infra-spinatiis  and  teres  minor  muscles  are  external  rotators  and 
adductors  of  the  humerus. 

The  Teres  Major  Muscle  (Fig.  15,  7)  arises  from  the  lower 
portion  of  the  triangular  teres  area,  at  the  inferior  angle  of  the 
scapula,  and  from  the  intermuscular  septa  between  it  and  the  teres 
minor  and  infra-spinatus  muscles.  Its  close  relation  to  the  latissimus 
dorsi  has  been  already  noticed,  but  its  insertion  into  the  inner  lip  of 
the  bicipital  groove  and  the  bursa  between  it  and  the  tendon  of  the 
latissimus  should  be  again  clearly  seen.  It  is  supjplied  by  the  lower 
subscapular  nerve,  and  is  an  adductor  and  internal  rotator  of  the 
humerus. 

The  Posterior  Circumflex  Artery  (Fig.  15,  4)  with  its  veins, 
and  the  Circumflex  !N"erve  (Fig.  15,  2),  appear  through  the 
quadrilateral  sj)ace  (see  pp.  21  and  40).  The  nerve  is  distributed 
to  the  deep  surface  of  the  deltoid  muscle,  and  to  the  teres  minor 
muscle  (the  branch  presenting  the  above  mentioned  enlargement), 
and  supplies  also  the  shoulder-joint,  and  the  skin  over  the  lower 
part  of  the  deltoid  and  back  of  the  arm.  The  posterior  circumflex 
artery  not  unfrequently  arises  from,  or  in  common  with,  the  superior 
profunda,  in  which  case  it  is  below  instead  of  above  the  teres  major. 
It  supplies  the  same  parts  as  the  nerve. 

The  Dor  sails  Scapulae  Artery  (dorsal  branch  of  subscapular) 
(Fig.  15,  11),  does  not  pass  through  the  triangular  space  as  seen 
from  behind,  but  winds  beneath  the  teres  minor  in  a  groove  on  the 
axillary  border  of  the  scapula,  to  supply  the  infraspinal  fossa  and 
anastomose  with  the  other  scapular  arteries.  It  gives  off  a  ventral 
infra-scapular  branch,  which  will  be  afterwards  traced  beneath  the 
subscapularis,  and  a  superficial  branch,  which  runs  between  the 
teres  major  and  minor  and  down  to  the  angle  of  the  scapula,  to 
anastomose  with  the  subscapular  and  posterior  scapular  arteries. 

[The  supra-spinatus  and  infra-spinatus  are  to  be  divided  near  their 
insertions,  and  the  muscular  flbres  cleared  out  of  the  supra-spinal 
fossa  in  order  to  see  the  supra-scapular  artery  and  nerve  and  the 
origin  of  the  omo-hyoid  muscle.] 

The  Supra-scapular   or   Transversalis   humeri  Artery 

(from  the  thyroid  axis)  passes  over  the  transverse  ligament  of  the 
scapula,  and  is  distributed  to  the  supraspinal  fossa,  and  also  to  part 
of  the  infraspinal  fossa  by  a  branch  which  winds  around  the  external 
border  of  the  spine,  and  anastomoses  with  the  dorsalis  scapulae  and 
posterior  scapular  arteries.  Before  crossing  the  ligament,  it  sends  a 
sujpra-acromial  branch  through  the  attachment  of  the  trapezius,  and 
a  subscapular  twig  to  the  venter  of  the  scapula. 
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The  Supra-scapular  Nerve  (Fig.  15,  i)  (from  the  anterior 
branches  of  the  5th  and  6th  cervical  nerves)  gives  a  branch  to  the 
shoulder-joint  and  passes  through  the  supra-scapular  notch  and 
beneath  the  ligament,  to  be  distributed  to  the  supra-  and  infra- 
spinatus muscles. 

The  Omo-hyoid  Muscle  arises  from  about  half  an  inch  of  the 
superior  border  of  the  scapula,  immediately  behind  the  supra- 
scapular notch,  and  from  the  transverse  or  posterior  ligament  over 
it.  Its  relations  and  insertian  are  seen  in  the  dissection  of  the 
neck. 

[The  limb  is  to  be  turned  over  and  the  humerus  rotated  outwards 
to  put  the  fibres  of  the  subscapularis  on  the  stretch  ;  they  should 
then  be  cleaned,  care  being  taken  of  the  subscapular  nerves  entering 
the  muscle.  The  axillary  vessels  and  nerves  should  be  tied  to  the 
coracoid  process,  so  as  to  bring  them  as  nearly  as  may  be  into  their 
proper  positions.] 

The  Subscapularis  Muscle  (Fig.  9,  lo)  is  covered  by  a  thin 
fascia,  and  has  been  already  seen  to  form  j^art  of  the  posterior  wall 
of  the  axilla.  It  arises  from  the  whole  of  the  venter  scapulae,  except 
the  part  to  which  the  serratus  magnus  is  attached  and  the  portion 
nearest  the  neck  of  the  bone,  and  has  several  tendinous  septa  be- 
tween its  fibres,  which  are  attached  to  the  ridges  on  the  surface  of 
the  bone,  and  bear  some  resemblance  to  those  of  the  deltoid.  It  is 
inserted  into  the  lesser  tuberosity  of  the  humerus  and  the  bone  below 
it  for  an  inch,  and  into  the  capsular  ligament  of  the  shoulder-joint, 
a  large  bursa  intervening  between  the  muscle  and  the  neck  of  the 
scapula,  which  almost  always  communicates  with  the  cavity  of  the 
joint  over  the  upper  border  of  the  tendon.  The  subscapularis  is  an 
internal  rotator  and  adductor  of  the  humerus,  and  is  supiolied  by  the 
short  subscapular  nerves. 

An  important  action  of  the  supra-  and  infra-spinati,  teres  minor, 
and  subscapularis  muscles  is  their  combination  to  keep  the  head  of 
the  humerus  in  its  proper  relation  to  the  glenoid  cavity,  and  thus 
prevent  dislocation.  In  the  post-mortem  relaxed  condition  of  the 
parts,  the  head  of  the  humerus  can  be  drawn  away  from  the  glenoid 
cavity  to  the  full  extent  of  the  loose  capsular  ligament. 

The  Subscapular  Werves  (Fig.  7)  are  branches  of  the  posterior 
cord  of  the  brachial  plexus,  and  are  three  in  number.  The  long  or 
middle  subscapular  nerve  has  been  already  seen  in  the  axilla,  and 
can  still  be  traced  to  the  latissimus  dorsi ;  the  short  subscapular 
nerves  (upper  and  lower)  are  now  to  be  followed,  the  upper  to  the 
subscapularis  muscle,  the  lower  to  the  subscapularis  and  teres  major. 
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The  Subscapular  Artery  (p.  19)  is  still  to  be  seen  running 
along  the  axillary  border  of  the  scapula,  ^d  its  branches  should 


The  Infra-scapular  Artery  is  deriveti  from  the  dorsal  branch 
of  the  subscapular  artery.  It  passes  into  the  venter  scajjulse, 
beneath  the  subscapularis  muscle,  which  must  be  divided  to  expose 
it,  and  anastomoses  with  the  neighbouring  vessels. 

The  Posterior  Scapular  Artery  is  to  be  found  between  the 
serratus  magnus  and  the  rhomboidei,  and  its  anastomoses  upon  the 
dorsal  and  ventral  surfaces  of  the  scapula  should  be  defined. 

By  removing  the  muscular  fibres  from  both  surfaces  of  the  scapula 
a  very  abundant  network  of  vessels  will  be  seen,  formed  by  anasto- 
mosing branches  from  the  arteries  which  have  been  already  traced 
to  the  scapula;  viz.,  the  subscapular  with  its  dorsal  branch 
[axillary],  the  supra-scapular  [thyroid  axis],  and  the  posterior 
scapular  [thyroid  axis  or  subclavian]. 


[The  fore-arm  and  hand  are  to  be  doubled  under  the  upper  arm, 
which  is  to  be  placed  on  the  table  with  the  back  upwards,  and  the 
scapula  is  to  be  drawn  down  with  hooks  so  as  to  put  the  triceps  on 
the  stretch.  When  the  skin  has  been  removed  from  the  back  of  the 
arm,  two  external  cutaneous  branches  of  the  musculo-spiral  nerve 
should  be  noticed.] 

Cutaneous  Nerves. — The  wpper  external  cutaneous  branch 
of  the  musculo-spiral  (Fig.  8,  7)  appears  about  the  middle  of 
the  outer  side  of  the  arm,  and  runs  downwards  and  forwards  along 
the  cephalic  vein  to  the  upper  part  of  the  fore-arm  ;  the  lower 
external,  of  larger  size  (Fig.  16,  6),  appears  close  above  the  external 
condyle,  and  will  be  afterwards  traced  down  the  back  of  the  fore- 
arm to  the  wrist ;  and  the  third  or  internal  cutaneous  branch 
pierces  the  fascia  near  the  tendon  of  the  teres  major  and  supplies  an 
area  on  the  inner  side  of  the  arm  behind  that  of  the  intercosto- 
humeral  nerve  (Fig.  8,  6). 

Branches  from  the  internal  cutaneous  and  lesser  internal  cutaneous 
nerves  will  be  found  on  the  inner  side  of  the  limb,  and  filaments 
of  the  circumflex  nerve  run  downwards  over  the  back  of  the  arm, 
and  upwards  over  the  lower  part  of  the  deltoid  (Fig.  16). 

[When  the  strong  deep  fascia  of  the  arm  has  been  divided,  the 
fibres  of  the  triceps  muscle  should  be  cleaned,  and  a  large  bursa 
between  the  triangular  posterior  surface  of  the  ulna  and  the  skin 
should  be  noticed.] 


be  thoroughly  followed  out. 
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The  Triceps  Muscle  (Fig.  16)  lias  of  course  three  heads — the 
long  or  middle,  the  external,  and  the  internal.  The  long  ( 1 1 )  head 
arises  frorn^  a  somewhat  triangular  'rough  surface  on  the  axillary 
border  of  the  scapula  immediately  below  the  glenoid  cavity.  It 
has  been  already  partly  ex- 
amined both  from  the  front  and 
from  behind  in  relation  with 
certain  spaces  (pp.  19,  40),  and 
its  fibres  are  now  seen  to  be 
separated  by  another  somewhat 
triangular  interval  from  the 
back  of  the  upper  third  of  the 
humerus,  until  it  joins  the  ex- 
ternal head  at  the  junction  of 
the  upper  with  the  middle  third 
of  the  bone.  The  outer  head  (4) 
arises  from  immediately  below 
the  insertion  of  the  teres  minor, 
and  from  the  outer  side  of  the 
posterior  aspect  of  the  bone,  as 
far  down  as  the  musculo-spiral 
groove;  also  slightly  from  the 
external  intermuscular  septum 
which  intervenes  between  it  and 
the  deltoid.  It  forms  a  ten- 
dinous arch  over  the  musculo- 
spiral  nerve.  The  inner  head 
(13)    arises  from  the  whole  of 


Fig.  16. — Dissection  of  back  of  upper 
arm  (from  Hirschfeld  and  Leveille). 


9. 
10. 
11. 
12. 
13. 
15. 


Infra-spinatus. 

Deltoid. 

Teres  minor. 

Outer  head  of  triceps. 

Circumflex  nerve. 

External    cutaneous  branch 

musculo-spiral  nerve. 
Teres  major. 
Supinator  longus. 
Musculo-spiral  nerve. 
Extensor  carpi  radialis  longior. 
Middle  head  of  triceps. 
Anconeus. 

Inner  head  of  triceps. 
Ulnar  nerve. 
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the  posterior  aspect  of  the  humerus  below  the  insertion  of  the 
teres  major  and  the  musculo-spiral  groove,  to  within  half  an  inch  of 
the  elbow-joint  on  the  inner  side,  and  extending  to  the  back  of  the 
condyle  on  the  outer  side  :  fibres  also  arise  from  the  external  and 
internal  intermuscular  septa  which  intervene  between  it  and  muscles 
of  the  front  of  the  arm.  The  whole  of  the  fibres  converge  to  a 
strong  tendon,  which  is  inserted  into  the  posterior  margin  of  the  top 
of  the  olecranon  process  of  the  ulna,  and  into  the  deep  fascia  of  the 
fore-arm  by  means  of  a  strong  prolongation,  which  lies  over  the 
anconeus  muscle,  and  is  fixed  to  the  posterior  border  of  the  ulna  ; 
while  a  fasciculus  detached  from  its  deep  surface  is  attached  to  the 
back  of  the  capsule  of  the  elbow-joint,  and  is  known  as  the  sub- 
anconeus.  A  small  bursa  intervenes  between  the  tendon  and  the 
forepart  of  the  olecranon  process,  which  will  be  seen  when  the  joint 
is  opened.  The  triceps  is  the  great  extensor  of  the  fore-arm  upon  the 
upper  arm,  and  its  action  is  that  of  a  force  applied  to  a  lever  of  the 
first  order.  The  long  head  also  adducts  and  draws  backwards  the 
humerus.     It  is  siip2^lied  by  the  musculo-spiral  nerve. 

[The  long  head  being  hooked  to  the  inner  side,  and  the  musculo- 
spiral  nerve  having  been  jmi  on  the  stretch,  the  fibres  of  the  outer 
head  are  to  be  divided  as  they  blend  with  those  of  the  inner  head  in 
order  to  follow  the  nerve,  with  the  superior  profunda  artery,  round 
the  bone.  ] 

The  Musculo-spiral  Nerve  (Fig.  16,  9)  has  been  already  shown 
(p.  35)  to  be  a  branch  of  the  posterior  cord  of  the  brachial  plexus, 
and  has  been  seen  to  disappear  between  the  internal  and  middle 
heads  of  the  triceps  ;  it  can  now  be  followed  in  the  oblique  groove 
on  the  back  of  the  humerus  between  the  inner  and  outer  heads  of 
the  muscle,  until  it  reaches  the  interval  between  the  supinator 
longus  and  brachialis  anticus.  It  gives  off  numerous  large  branches 
to  the  triceps  in  its  course,  and  afterwards  supplies  the  supinator 
longus,  extensor  carpi  radialis  longior,  brachialis  anticus  (in  part), 
and  the  anconeus  ;  and  the  branch  to  the  last  muscle  with  an 
accompanying  artery  should  be  at  once  traced  through  the  fibres  of 
the  triceps  at  tlie  back  of  the  external  condyle.  The  branch  to  the 
inner  head  of  the  triceps  is  known  as  the  ulnar  collateral  of  Krause, 
because  it  descends  in  close  relation  to  the  ulnar  nerve.  The  cuta- 
neous branches  have  been  described  at  p.  44. 

The  Superior  Profunda  branch  of  the  brachial  artery  accom- 
panies the  musculo-spiral  nerve  around  the  bone,  and  supplies 
the  triceps  in  its  course.  Beneath  the  muscle  a  branch  ascends  to 
anastomose  with  the  posterior  circumflex  artery.    At  the  inner 


THE  SUPERIOR  PROFUNDA  ARTERY. 


47 


edge  of  tlie  triceps  it  gives  off  a  rather  large  branch,  the  descending 
articular,  which  runs  down  to  the  back  of  the  elbow  beneath  the 
triceps  close  to  the  external  intermuscular  septum  to  anastomose 


with  the  posterior  interosseous  recurrent  and  with  the  anastomotic 
and  inferior  profunda  arteries.  The  terminal  branch,  usually  of 
small  size,  runs  with  the  nerve  between  the  supinator  longus  and 
brachialis  anticus  to  anastomose  with  the  radial  recurrent  artery. 


Fig.  17. — A  section  through  the  middle  of  the  right  upper  arm  (altered  from 

Beraud). 

1.  Biceps.  8.  !Musculo-spiral  nerve. 

2.  Cephalic  vein.  9.  Basilic  vein  with  uiternal  cuta- 

3.  Brachial  vessels.  neous  nerve. 

4.  Musculo-cutaneous  nerve.  10.  Superior  profunda  vessels. 

5.  Median  nerve.  11.  Inferior  profunda  vessels. 

6.  Brachialis  anticus.  12.  Triceps  with  fibrous  intersection. 

7.  Ulnar  nerve. 
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The  Front  of  the  Fore-arm. 


[One  incision  is  to  be  made  down  the  middle  of  the  fore-arm,  and 
another  at  right  angles  to  it  across  the  front  of  the  wrist,  and  the 
flaps  of  skin  are  to  be  tnrned  to  each  side.] 

The  Cutaneous  Veins  (Fig. 
18)  wdll  be  found  in  the  super- 
ficial fascia,  and  can  be  defined 
without  injury  to  the  nerves. 
The  Anterior  Ulnar  Vein  (lo) 
is  pretty  regular  in  its  course, 
and  will  be  found  to  commence 
in  one  or  two  small  branches 
about  the  inner  side  of  the  wrist ; 
then  running  along  the  inner 
side  of  the  fore- arm,  it  joins  the 
Posterior  Ulnar  Vein  (8)  near 
the  elbow,  and  assists  in  forming 
the  basilic  vein. 

The  Posterior  Ulnar  Vein 
arises  from  the  inner  side  of  the 
dorsal  plexus  over  the  3rd,  4th, 
and  5th  metacarpal  bones. 

The  Median  Vein  (9)  com- 
mences in  front  of  the  wrist  near 
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10. 
11. 
12. 
14. 
16. 


18. — Cutaneous  dissection  of  the 
front  of  the  fore-arm  (from 
Hirschfeld  and  Leveille). 

Cephalic  vein. 
Basilic  vein. 
External    cutaneous   branch  of 

musculo-spiral  nerve. 
Internal  cutaneous  nerve. 
5.  External  cutaneous  nerve. 
Deep  vein  joining  the  bifurcation 

of  the  median. 
Radial  vein. 
Posterior  ulnar  vein. 
Median  vein,  dividing  into  me 

dian- basilic  and  median-cepha 

lie  veins. 
Anterior  ulnar  vein. 
Radial  nerve. 

Cutaneous  branch  of  ulnar  nerve. 
Palmar  branch  of  median  nerve. 
Palmaris  brevis  muscle. 
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the  root  of  the  thumb,  coursmg  obliquely  to  the  centre  of  the  limb 
near  the  bend  of  the  elbow,  where  it  is  joined  by  the  'profunda 
vein  and  divides  into  median  basilic  and  median  cephalic  branches 
(p.  27). 

The  Radial  Vein  (7)  commences  at  the  back  of  the  hand  from 
the  outer  side  of  the  dorsal  plexus,  and  appears  on  the  radial  side  of 
the  fore-arm  about  its  middle.  It  has  been  seen  to  unite  with  the 
median  cephalic  to  form  the  cephalic  vein  (p.  27).  Besides  these 
named  veins  there  are  numerous  smaller  branches  which  assist,  and 
occasionally  take  the  place  of,  the  larger  ones. 

The  Cutaneous  Nerves  (Fig.  18)  are  now  to  be  followed 
out. 

The  Internal  cutaneous  nerve  (4)  can  be  traced  to  the  whole  of  the 
inner  side  of  the  fore-arm,  the  branches  winding  round  to  the  back 
of  the  limb.     It  sometimes  forms  a  junction  with  the  following — 

The  palmar  cutaneous  branch  of  the  Ulnar  nerve  (12)  may  be 
found  piercing  the  fascia  about  a  hand's  breadth  above  the  wrist, 
close  to  the  radial  edge  of  the  flexor  carpi  ulnaris  tendon,  and 
traced  to  the  ulnar  side  of  the  palm. 

The  External  cutaneous  (musculo-cutaneous)  nerve  (5)  is  distri- 
buted to  the  radial  side  of  the  fore-arm  by  two  branches  :  — the 
anterior,  accompanying  the  radial  vein,  is  distributed  on  the  anterior 
aspect  and  ends  on  the  ball  of  the  thumb  ;  the  posterior  reaches  the 
back  of  the  fore-arm,  and,  after  joining  the  radial  nerve,  ends  at  the 
level  of  the  wrist. 

The  palmar  cutaneous  branch  of  the  Median  nerve  (14)  pierces  the 
fascia  in  the  centre  of  the  fore-arm  about  two  inches  above  the 
wrist,  and  passes  to  the  palm  of  the  hand,  communicating  with  the 
palmar  cutaneous  branch  of  the  ulnar. 

The  Deep  fascia  is  now  to  be  cleaned,  and  will  be  found  to  be 
continuous  with  the  deep  fascia  of  the  arm  above,  and  with  the 
annular  ligament  below.  It  gives  off  intermuscular  septa  which  are 
attached  deeply  to  ridges  upon  the  radius  and  ulna,  give  origin  to 
muscular  fibres,  and  form  sheaths  for  the  muscles  and  tendons. 
In  a  thin  subject  these  are  seen  as  white  lines,  running  more  or 
less  in  the  direction  of  the  long  axis  of  the  limb. 

[The  muscles  arising  from  the  internal  condyle  are  to  be  cleaned 
as  far  as  possible  without  disturbing  them  ;  a  small  part  only  of  the 
flexor  sulalimis  will  be  thus  exposed.  The  edge  of  the  supinator 
longus  is  also  to  be  cleaned.  The  radial  artery  must  be  shown 
throughout  its  course,  and  the  ulnar  artery  near  the  wrist  at  the 
radial  side  of  the  tendon  of  the  flexor  carpi  ulnaris.  The  median 
nerve  will  appear  between  the  tendons  of  the  flexor  carpi  radialis 
and  flexor  sublimis,  and  to  the  radial  side  of  the  latter.] 
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The  Muscles  (Fig.  19)  arising  from  the  inner  condyle  are  five 
in  number,  four  being  flexors  of  the  carpus  and  fingers,  and  one 
a  i)ronator  of  the  fore-arm.     Beginning  from  the  outer  side,  their 

relative  positions  are: — 1,  pro- 


Fi^?.  19. 


nator  teres  ;  2,  flexor  carpi  ra- 
dialis  ;  3,  palniaris  longus  (whicli 
may  be  absent)  ;  4,  flexor  sub- 
limis  digitorum  ;  5,  flexor  carpi 
ulnaris.  All  these  muscles  have 
a  common  origin  from  (1)  the 
internal  condyle,  (2)  the  fascia 
of  the  fore- arm,  and  (3)  the 
intermuscular  septa  derived  from 
it ;  but  three  of  them,  viz.,  the 
pronator  teres,  flexor  sublimis 
digitorum,  and  flexor  carpi  ul- 
naris, have  extra  l)ony  attach- 
ments. 

The  Pronator  Radii  Teres 

(Fig.  19,  8)  arises  from  the  inter- 
nal condyle  above  the  other 
muscles,  and.  from  half  an  inch 
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,  19. — Superficial  dissection  of  fore- 
arm and  hand  (from  Bonamy 
and  Beau) . 

Biceps. 

Inner  head  of  tri(;eps. 
Brachialis  anticiis. 
Brachial  artery. 
Supinator  longus. 
Internal  cond}  !^. 

7.  Flexor  carpi  radialis. 

8.  Pronator  radii  teres. 

9.  Radial  artery. 

10.  Bicipital  fascia. 

11.  Flexor  longus  polUcis. 

12.  Palmaris  longus. 

13.  Extensor  ossis  metacarpi  pollicis. 
11.  Flexor  sublimis  digitorum. 

15.  Extensor  primi  internodii  pollicis. 

16.  Flexor  carpi  ulnaris. 

1 7.  Superficial  volar  artery. 
Ulnar  ai  tery. 
Abductor  pollicis. 
Anterior  annular  ligament. 
Flexor  brevis  pollicis. 
Muscles  of  little  finger. 
Superficial  palmar  arch. 


18. 
19. 
20. 
21. 
22. 
2k 
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or  an  inch  of  the  supra-condylar  ridge  ;  from  the  fascia  of  the  fore-arm 
over  it ;  and  from  the  intermuscular  septum  between  it  and  the  flexor 
carpi  radialis  ;  and  by  a  second  head  from  the  ridge  on  the  inner  side_ 
of  the  coronoid  process^  of  the  ulna  below  the  ulnar  origin  of  the 
"^exor  sublimis.  The  median  nerve  lies  between  the  two  heads,  the 
ulnar  artery  beneath  them.  It  is  inserted  by  a  broad  tendon  into 
the  middle  of  the  outer  side  of  the  radius,  immediately  below  the 
supinator  brevis.  It  pronates  the  hand  by  rolling  the  radius  on  the 
ulna,  and  fl.exes  the  elbow  ;  and  is  supplied  by  the  highest  branch  of 
the  median  nerve. 

The  Flexor  Carpi  Radialis  (Fig.  19,  7)  arises  from  the 
iiiternal  condyle  in  common  with  the  other  muscles  ;  from  the  fascia 
of  the  fore-arm ;  and  from  the  intermuscular  septa  between  it  and 
the  pronator  teres  on  one  side,  and  the  palmaris  longus  and  flexor 
sublimis  on  the  other.  It  ends  about  the  middle  of  the  fore-arm  in 
a  broad  tendon,  which  soon  becomes  rounded,  and  disappears  at  the 
root  of  the  thumb,  piercing  the  external  attachment  of  the  annular 
ligament  and  passing  through  the  groove  in  the  trapezium,  to  be 
inserted  into  the  base  of  the  second,  and  slightly  into  the  base  of  the 
third  metacarpal  bone.  It  is  a  flexor,  an  abductor  and  a  pronator 
of  the  hand,  and  a  slight  flexor  of  the  elbow.  As  a  flexor  of  the 
wrist  it  acts  upon  both  the  radio-carpal  and  intercarpal  joints.  It 
is  supplied  by  the  median  nerve. 

The  Palmaris  Longus  (Fig.  19,  12)  arises  from  the  common 
attachment  to  the  inner  condyle  ;^  from  the  fascia  of  the  fore-arm  ; 
and  from  the  intermuscular  septa  on  each  side  of  and  beneath  it. 
Its  long  and  narrow  tendon  passes  su])erficially  to  be  inserted  into 
the  annular  ligament,  and  terminates  by  expanding  into  the  radiating 
palmar  fascia  in  the  centre  of  the  hand.  It  serves  to  make  tense 
the  palmar  fascia  and  thus  protect  the  deep  structures  in  the  palm. 
It  slightly  flexes  the  hand  and  elbow,  and  fixes  the  annular  liga- 
ment during  the  action  of  the  thumb  and  little  finger.  It  is  sup- 
plied by  the  median  nerve. 

The  palmaris  longus  is  subject  to  great  variations  ;  it  is  frequently 
wanting,  but  is  sometimes  largely  developed.  Its  muscular  belly 
may  be  displaced  downwards  to  the  middle  or  lower  part  of  the 
fore-arm,  or  may  be  double  ;  and  there  are  many  irregularities  in 
its  insertion. 

The  Flexor  Carpi  Ulnaris  (Fig.  19,  16)  arises  from  the 
*  common_attaclunent  to  the  internal  condyle,  from  the  fascia  of  the 
fore-arm,   from   the   intermuscular   septum  between  it  and  the 
adjacent  muscles ;  and  by  an  additional  aponeurotic  origin  from 
the  inner  side  of  the  olecranon  process  and  from  the  jigper  two^ 
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thirds^of  tlie  posterior  ridge  of  the  ulna  witli  the  flexor  profundus 
TRgitorum.  The  muscle  is  inserted  by  a  flattened  tendon  (upon 
which  the  muscular  fibres  extend  nearly  to  the  wrist)  into  the 
annular  ligament  and  into  the  pisiform  bone,  whence  it  is  pro- 
longed by  ligamentous  bands  to 
Fiff-  20.  the  unciform  process  and  base 

of  the  fifth  metacarpal  bone. 
The  ulnar  nerve  enters  the  fore- 
arm between  the  two  origins  of 
this  muscle ;  the  dorsal  cuta- 
neous branch  of  the  ulnar  winds 
beneath  it  in  the  lower  third 
of  the  fore-arm,  and  the  ulnar 


Fig.  20. — Superticdal  dissection  of  the 
front  of  the  fore-arm  (from 
Hirschfeld  and  Leveille). 

1.  Supinator  longus  (cut). 

2.  2.  Ulnar  nerA^e. 

3.  Biceps. 

4.  Median  nerve. 

5.  Musculo-spiral  nerve. 

6.  Brachial  artery. 

7.  Posterior  interosseous  nerve. 

8.  Pi  onator  teres. 

9.  Supinator  brevis. 
10.  Ulnar  artery. 
11, 11.  Radial  nerve. 

12.  Flexor  carpi  radiaKs  (cut). 

13.  Extensor  carpi  radialis  longior. 

14.  Anterior  interosseous  nerve. 

15.  Extensor  carpi  radiaUs  brevier. 

16.  Flexor  sublimis  digitorum. 

17.  17.  Radial  artery. 

18.  Flexor  profundus  digitorum. 

19.  Tendon  of  pronator  teres. 

20.  Tendon  of  tiexor  carpi  ulnaris. 

21.  Tendon  of  supinator  longus. 

22.  Ulnar  artery. 

23.  Flexor  longus  polHcis. 

24.  Tendon  of  palmaris  longus. 

25.  Median  nerve,  becoming  super- 

ficial. 

26.  Superficial  division  of  ulnar  nerve. 

27.  Tendon  of  flexor  carpi  radialis. 

28.  Deep  branch  of  ulnar  nerve. 

29.  Abductor  pollicis. 

30.  Cutaneous  palmar  branch  of  me- 

dian nerve. 

31.  Digital  bi-anches  of  median  nerve. 

32.  Palmaris  brevis. 

34.  Superficial  palmar  arch. 

36.  Digital  branches  of  ulnar  nerve. 
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vessels  and  nerve  lie  beneath  tlie  process  of  insertion  into  the 
annular  ligament  close  to  the  radial  side  of  the  tendon  near  the 
wrist.  It  is  the  only  muscle  inserted  directly  into  one  of  the  carpal 
bones,  and  is  a  flexor  of  the  carpus  and  of  the  carpo-metacarpal 
joint  of  the  little  finger,  an  adductor  of  the  hand,  and  fixes  the 
pisiform  bone  and  annular  ligament  during  the  actions  of  the 
muscles  of  the  little  finger.     It  is  supplied  by  the  ulnar  nerve. 

The  Radial  Artery  (Fig.  19,  9),  the  smaller  of  the  divisions 
of  the  brachial  artery,  extends  in  the  fore-arm  from  the  bifurcation 
at  the  bend  of  the  elbow  to  the  front  of  the  styloid  process  of  the 
radius.  It  is  superficial  in  the  whole  of  this  course,  except  where 
it  is  more  or  less  overlapped  by  the  supinator  longus  muscle.  It 
lies  betiveen  the  supinator  longus  and  the  pronator  teres  above, 
and  in  the  lower  half  of  the  fore-arm  between  the  tendons  of 
the  supinator  longus  and  flexor  carpi  radialis,  which  latter  tendon 
is  here  generally  taken  as  the  guide  to  the  vessel.  To  its  outer 
side  is  the  radial  nerve,  which  in  the  upper  third  of  the  arm  is  at 
some  little  distance,  in  the  middle  third  sometimes  touches  the 
artery,  and  in  the  lower  third  quits  the  vessel  altogether  to  pass 
beneath  the  supinator  longus.  Beneath  the  radial  artery  are  (1) 
the  tendon  of  the  biceps  (if  the  bifurcation  takes  place  in  the 
ordinary  position)  ;  (2)  the  supinator  brevis  ;  (3)  the  insertion  of 
the  pronator  teres  ;  (4)  the  radial  origin  of  the  flexor  sublimis  ; 
(5)  the  flexor  longus  pollicis  ;  (6)  the  pronator  quadratus  ;  and 
(7)  the  end  of  the  radius.  It  has  two  venae  comites  and  gives 
off  the  following  branches  : — ■ 

Branches. — 1.  The  radial  recurrent  (Fig.  21,  9)  runs  outwards 
beneath  the  supinator  longus  and  gives  ascending  and  descending 
branches,  the  former  anastomosing  with  the  termination  of  the 
superior  profunda  branch  of  the  brachial  artery. 

2.  Muscidar  branches  are  given  off  at  various  points  to  the  adjacent 
muscles. 

3.  The  superficial  volar  (21)  arises  near  the  root  of  the  thumb  and 
is  of  variable  size.  It  runs  forward,  and  generally  beneath  some  of 
the  fibres  of  the  abductor  pollicis,  to  complete  the  superficial  palmar 
arch  formed  by  the  ulnar  artery. 

4.  The  anterior  carpal  is  a  small  branch  which  runs  across  the 
wrist  beneath  the  deep  tendons,  to  join  a  corresponding  branch  of 
the  ulnar  artery  at  the  level  of  the  lower  border  of  the  pronator 
quadratus.  It  anastomoses  with  twigs  of  the  anterior  interosseous 
and  deep  palmar  arch. 

Surgery. — The  radial  artery  is  readily  tied,  about  an  inch  above 
the  wrist,  by  an  incision  one  inch  and  a  half  long,  placed  mid- 
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way  between  the  tendons  of  the  flexor  carpi  radialis  and  supinator 
longns,  when  the  vessel  will  be  found  lying  immediately  beneath  the 
deep  fascia,  with  the  vense  comites  in  close  connection  but  with  no 
nerve  near  it.  The  artery  may  be  exposed  in  the  upper  part  by  an 
incision,  two  inches  long,  at  any  point  in  a  line  drawn  from  the 
centre  of  the  bend  of  the  elbow  to  the  front  of  the  styloid  process  of 
the  radius,  the  knife  going  at  once  down  to  the  supinator  longus, 
Avhich  must  then  be  carefully  turned  outwards.  The  position  of  the 
radial  nerve  to  the  outer  side,  in  the  middle  third  of  the  fore-arm,  is 
to  be  borne  in  mind  and  the  ligature  passed  from  it. 

When  the  radial  artery  is  tied,  the  circulation  is  nudnly  carried  on 
by  the  ulnar  and  its  branches,  the  anastomoses  through  the  palmar 
arches  being  very  free. 

[The  pronator  teres  is  to  be  divided  about  its  middle,  without 
injuring  the  median  nerve  or  the  ulnar  origin  of  the  muscle,  which 
can  now  be  thoroughly  seen  ;  and  the  liexor  carpi  radialis  and 
palmaris  longus  are  to  be  divided  so  as  to  expose  thoroughly  the 
flexor  sublimis,  which  is  to  be  cleaned.  The  skin  of  the  front  of  one 
of  the  lingers  is  to  be  carefully  removed  without  interfering  with  the 
palm,  and  the  sheath  of  the  tendons  dissected  out  (Fig.  20).  Branches 
of  the  median  nerve  wdll  be  seen  to  enter  the  pronator  radii  teres,  the 
palmaris  longus,  the  flexor  sublimis  and  the  flexor  carpi  radialis  ; 
the  digital  vessels  and  nerves  on  the  side  of  the  flnger  dissected  must 
be  preserved.] 

The  Flexor  Sublimis  Digitorum  (perforatus)  (Fig.  20,  i6)  is 

the  only  muscle  of  the  fore-arm  which  has  its  origin  from  the  three 
,  bones  of  the  arm.  It  arises  from  the  internal  coiKTyle  of  the  hunierus 
and  slightly  from  the  internal  lateral  ligament  of  the  elbow  ;  from* 
the  intermuscular  septa  between  it  and  the  more  superficial  muscles  ; 
from  a  tubercle  on  the  inner  side  of  the  coronoid  process^of  the  ulna^ 
above  the  pronator  teres  origin  ;  and  from  the  whole  of  the  oblique 
line  on  the  front  of  the  radius  and  part  of  the  external  border  of  this 
bone.  Between  the  radial  and  ulnar  origins  passes  the  median  nerve. 
The  muscle  ends  in  four  tendons,  the  two  to  the  second  and  third 
fingers  lying  in  front  of  those  to  the  first  and  fourth  fingers,  and 
all  pass  under  the  annular  ligament  and  through  the  palm  of  the 
hand  to  the  second  phalanges  of  the  four  fingers.  The  tendon  to  the 
little  finger  is  often  of  very  small  size. 

To  expose  the  insertion  of  the  muscle  the  sheath  of  the  finger 
tendons  should  be  laid  open  along  the  centre.  The  sheath  is 
formed  by  the  bones  and  joints  of  the  digit,  and  by  a  fibrous  struc- 
ture, the  ligamentum  vaginale,  which  is  attached  by  thick  and  strong 
transverse  bands  to  the  lateral  ridges  on  the  first  and  second  pha- 
langes, and  by  thinner  expansions  to  the  ligaments  of  their  articu- 
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lations,  some  of  its  fibres  decussating  diagonally  across  the  front  of 
the  two  interphalangeal  joints.  The  sheath  is  lined  by  a  synovial 
membrane,  which  is  reflected  upon  the  tendons  and  forms  certain 
little  accessory  structures  called  rinciila  rasculosa.  These  are  of 
two  kinds  :  (1)  long  thread-like  bands  passing  downwards  from  the 
phalanges  to  the  tendons  of  the  flexor  sublimis  and  flexor  pro- 
fundus, ligamenta  longa  ;  and  (2)  short  folds,  one  at  the  insertion 
of  each  tendon,  ligamenta  brevia  (Marshall).  The  tendon  of  the 
ilexor  sublimis  (perforatus)  will  be  seen  to  divide  on  the  first 
])halanx  to  give  passage  to  the  tendon  of  the  flexor  profundus  (per- 
forans),  the  two  slips  uniting  beneath  the  latter  and  dividing  again 
to  be  inserted  into  the  ridges  on  the  shaft  of  the  second  phalanx  ; 
while  the  tendon  of  the  flexor  profundus  runs  on  to  the  base  of  the 
third  phalanx.  The  flexor  sublimis  is  a  flexor  of  the  middle  and 
proximal  phalanges  and  of  the  carpus  ;  and  is  also  a  weak  flexor 
of  the  elbow,  but  its  chief  action  is  upon  the  jDhalanx  to  which  it 
is  attached.     It  is  su'p]dlied  by  the  median  nerve. 

The  position  of  the  ulnar  artery,  between  the  tendon  of  the  flexor 
carpi  ulnaris  and  the  innermost  tendon  of  the  flexor  sublimis  in  the 
lower  half  of  the  fore-arm,  is  now  to  be  noticed,  and,  by  a  slight 
separation  of  the  tendons,  the  ulnar  nerve  can  be  seen  lying  close 
to  the  ulnar  side  of  the  artery.  This  is  the  point  where  the  ulnar 
artery  is  usually  tied. 

[The  flexor  sublimis  is  now  to  be  divided  near  its  origin  and 
turned  down  without  injuring  the  median  nerve,  from  which  a 
branch  may  be  traced  to  the  deep  surface  of  the  muscle.] 

The  Deep  Muscles  (Fig.  21)  of  the  fore-arm  are  the  flexor 
longus  pollicis  on  the  radial  side,  the  flexor  profundus  digitorum  on 
the  ulnar  side,  and  the  jDronator  quadratus,  a  small  square  muscle 
with  transverse  fibres,  to  be  afterwards  seen  above  the  carpus  by 
drawing  aside  the  tendons.  These  are  now  to  be  cleaned,  all  vessels 
and  nerves  being  carefully  preserved. 

The  Flexor  Longus  Pollicis  (Fig.  21,  15)  arises  from  the 
whole  of  the  anterior  surface  of  the  radius  between  the  oblique  line 
and  the  attachment  of  the  pronator  quadra tus,  and  from  the  outer 
half  of  the  interosseous  membrane  in  nearly  its  whole  length. 
It  generally  has  a  small  additional  origin,  by  a  slip  of  variable 
size,  from  the  inner  side  of  the  coronoid  process  of  the  ulna. 
The  tendon,  invested  by  its  own  bursal  sheath,  passes  beneath  the 
annular  ligament,  and  through  the  palm  of  the  hand  between  the 
two  heads  of  the  flexor  brevis  pollicis,  to  be  inserted  into  the  base 
of  the  terminal  phalanx  of  the  thumb.     The  ligamentum  vaginale 
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of  this  tendon  is  mucli  weake 
its  synovial  lining  is  conini< 
bursa. 

The  Flexor  Profundus 


Fig.  21. 


V  than  those  of  the  finger  tendons,  and 
n]y  continuous  with  the  outer  carpal 

Digitorum  (perforans)  (Fig.  21,  24) 
arises  from  the  anterior  surface 
of  tlie  ulna  between  the  inser- 
tion of  the  brachialis  anticus 
(which  it  embraces)  and  the 
origin  of  the  pronator  quaclratus  ; 
from  the  adjacent  half  of  the 
interosseous  membrane  ;  and 
from  the  upper  two-thirds  of 
the  inner  surface  of  the  ulna, 
extending  to  the  coronoid  and 
olecranon  processes,  and  to  the 
posterior  border  of  the  bone. 
The  muscle  ends  in  four  tendons 
(that  to  the  index  finger  alone 
being  quite  separate  in  the  fore- 


Fig.  21. — Deep  dissection  of  fore-arm 
and  hand  (fromBonamy  and  Beau). 

1.  Biceps. 

2.  Inner  head  of  triceps. 

3.  Brachialis  anticus. 

4.  Brachial  artery, 
o.  Bicipital  fascia. 

6.  Anastomotic  artery. 

7.  Supinator  longus. 

8.  Internal  condyle. 

9.  Eadial  recurrent  artery. 

10.  Anterior  ulnar  recurrent  artery. 

11.  Radial  artery. 

12.  Posterior  ulnar  recurrent  artery. 

13.  Insertion  of  pronator  radii  teres. 

14.  Ulnar  artery. 

15.  Flexor  longus  pollicis. 

16.  Supinator  brevis. 

17.  Pronator  quadratus. 

18.  Interosseous  artery. 

19.  Extensors  of  thumb. 

20.  Anterior  interosseous  artery. 

21.  Super Hcial  volar  artery. 

22.  Flexor  carpi  ulnaris. 

23.  Abductor  pollicis. 

24.  Flexor  profundus  digitorum. 

25.  Deep  palmar  arch. 

26.  Anterior  annular  ligament. 
28.  Short  muscles  of  little  finger. 
30.  Superficial  palmar  arch. 
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arm),  which  pass  beneath  the  annular  ligament,  and  after  giving 
origin  to  the  lumbricales  muscles  in  the  palm,  pierce  the  tendons 
of  the  flexor  sublimis  ojDposite  the  first  phalanges,  and  are  inserted 
into  the  bases  of  the  third  phalanges  of  the  four  fingers. 

The  two  preceding  muscles  are  direct  flexors  of  the  thumb  and 
fingers,  and  of  the  carpus,  acting  chiefly  upon  the  terminal  pha- 
langes. The  flexor  longus  pollicis  is  siipj^lied  by  the  anterior  inter- 
osseous branch  of  the  median  nerve  ;  the  flexor  profundus  partly 
by  the  anterior  interosseous  branch  of  the  median  and  partly  by 
the  ulnar  nerve. 

[By  separating  the  flexor  longus  pollicis  from  the  flexor  profundus 
digitorum,  the  interosseous  vessels  and  the  anterior  interosseous 
vessels  and  nerve,  as  well  as  the  pronator  quadratus  muscle,  will 
be  displayed.] 

The  tendons  of  the  sublimis  and  profundus  are  provided  with 
bursal  sheaths  common  to  the  two  ;  a  carpal  sheath  lying  beneath 
the  anterior  ligament  and  extending  a  little  above  and  below  it, 
and  digital  sheaths,  one  for  each  finger,  lying  within  the  theca, 
and  extending  more  or  less  into  the  palm  beyond  the  proximal  side 
of  the  ligamentum  vaginale,  especially  in  the  case  of  the  little 
finger,  the  digital  sheath  of  which  often  communicates  with  a  distal 
extension  of  the  carpal  sheath.  The  bursal  sheath  of  the  thumb 
tendon  commonly  extends  from  above  the  annular  ligament  to  the 
distal  joint,  but  is  occasionally  divided  into  two  parts  by  an  interval 
opposite  the  metacarpal  bone  :  in  rare  cases  it  communicates  with 
the  carpal  sheaths  of  the  finger  tendons  (Fig.  34). 

The  Pronator  Quadratus  (Fig.  21,  17)  is  the  only  muscle  in 
the  arm  whose  fibres  are  transverse.  It  arises  from  the  lower 
oblique  line  on  the  front  of  the  ulna,  below  the  origin  of  the 
flexor  profundus,  and  is  inserted  into  the  whole  of  the  front  of 
the  radius  below  the  attachment  of  the  flexor  longus  pollicis.  This 
muscle  is  a  powerful  j^ronator  of  the  fore-arm,  and  is  supplied  by 
the  anterior  interosseous  branch  of  the  median  nerve. 

The  Ulnar  Artery  (Fig.  21,  14)  arises  from  the  bifurcation  of 
the  brachial  artery  at  the  bend  of  the  elbow,  and  at  first  takes  an 
oblique  course  inwards  beneath  the  median  nerve  (separated  from  it 
by  the  deep  head  of  the  pronator  teres)  and  four  of  the  muscles 
arising  from  the  internal  condyle  (pronator  teres,  flexor  carpi  radialis, 
palmaris  longus,  flexor  sublimis  digitorum).  It  lies  first  upon  the 
insertion  of  the  brachialis  anticus,  then  upon  the  flexor  jjrofun- 
dus  digitorum,  being  there  bound  down  by  a  process  of  deep  fascia, 
and  is  joined  in  the  middle  of  the  fore-arm  by  the  ulnar  nerve. 
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where  it  readies  the  border  of  the  flexor  carpi  ulnaris,  which  lies 
to  its  ulnar  side  jfor  the  rest  of  its  course.  In  the  lower  third  both 
artery  and  nerve  lie  comparatively  superficially  between  the  tendons 
of  the  flexor  carpi  ulnaris  and  the  flexor  sublimis,  and  they  both 
rest  on  the  flexor  profundus  digitorum  until  they  pass  forward 
to  the  hand  between  the  annular  ligament  and  a  process  from  the 
tendon  of  the  flexor  carpi  ulnaris.  Two  vense  comites  are  in  close 
relation  with  the  artery. 

Surgery. — The  ulnar  artery  is  easily  reached  in  its  lower  part 
by  an  incision  two  inches  long  upon  the  outer  edge  of  the  tendon  of 
the  flexor  carpi  ulnaris.  The  tendon  being  drawn  a  little  inwards, 
it  would  only  be  necessary  to  divide  the  intermuscular  layer  of  the 
deep  fascia  in  order  to  expose  the  vessel  with  the  nerve  on  its  ulnar 
side.  The  operation  for  tying  the  artery  in  its  upper  part  between 
the  flexor  muscles  is  impracticable  on  the  living  body,  bat  the  vessel 
may  be  reached  on  the  subject  by  separating  the  flexor  carpi  ulnaris 
Jroin  the  flexor  sublimis  digitorum  until  the  ulnar  nerve  is  exposed, 
when  the  artery  will  be  found  to  its  outer  side. 

When  the  ulnar  artery  is  tied,  the  circulation  is  mainly  carried  on 
by  the  radial  through  the  palmar  arches,  and  also  by  the  anterior 
and  posterior  interosseous  arteries,  which  anastomose  at  the  back  of 
the  fore-arm. 

Branches. — 1.  The  Anterior  ulnar  recurrent  {Fi^.  21,  lo)  will  be 
found  between  the  brachialis  anticus  and  pronator  teres,  running 
up  in  front  of  the  elbow  joint  to  join  the  anterior  branches  of  the 
anastomotic,  and  inferior  profunda. 

2.  The  Posterior  ulnar  recurrent  (12)  is  to  be  followed  beneath 
the  flexor  sublimis  and  flexor  carpi  ulnaris  to  the  back  of  the 
internal  condyle,  where,  alter  passing  between  the  heads  of  the 
flexor  carpi  ulnaris,  it  runs  in  the  groove  occupied  by  the  ulnar 
nerve,  and  anastomoses  with  the  inferior  profunda  and  anastomotic 
arteries. 

3.  The  Interosseous  artery  (18)  is  a  short  trunk  arising  about  one 
inch  from  the  commencement  of  the  artery.  It  is  directed  back- 
wards to  the  interosseous  space,  where  it  subdivides  into  anterior 
and  posterior  interosseous  branches. 

The  'posterior  interosseous  passes  between  the  radius  and  ulna  in 
the  interval  between  the  oblique  and  interosseous  ligaments  to  join 
the  posterior  interosseous  nerve  at  the  back  of  the  fore-arm,  where 
it  will  be  dissected. 

The  anterior  interosseous  (20)  is  to  be  followed  down  the  front  of 
the  interosseous  membrane,  where  it  will  be  found  lying  with  a 
branch  of  the  median  nerve  between  the  flexor  longus  poUicis  and 
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flexor  profundus  digitorum,  until  it  disappears  beneath  the  pronator 
quadratus  to  reach  the  wrist.  It  gives  off  numerous  muscular 
branches  ;  a  median  branch  to  accompany  the  median  nerve  (some- 
times of  large  size)  ;  two  nutrient  arteries  to  the  radius  and  ulna, 
w^hich  are  directed  towards  the  elbow  ;  and  a  communicating  branch 
to  join  the  anterior  carpal  arch. 

4.  The  anterior  Carpal  artery  runs  beneath  the  finger  tendons 
near  the  lower  border  of  the  pronator  quadratus,  to  supply  the 
front  and  back  of  the  carpus.  It  anastomoses  wdth  the  anterior 
carpal  from  the  radial,  twigs  from  the  anterior  interosseous,  and 
recurrent  branches  of  the  deep  palmar  arch.  The  posterior  carpal 
artery  passes  to  the  back  of  the  wrist,  and  will  be  seen  later. 

The  Median  Werve  (Figs.  20  and  22,  see  also  p.  34)  after 
passing  between  the  heads  of  the  pronator  teres,  and  between  the 
radial  and  ulnar  origins  of  the  flexor  sublimis  digitorum,  crosses 
the  ulnar  artery  to  lie  between  the  flexor  sublimis  and  flexor  pro- 
fundus muscles.  Near  the  wrist  it  is  placed  superficially  between 
the  tendon  of  the  flexor  carpi  radialis  and  radial  side  of  the 
flexor  sublimis,  and  passes  beneath  the  annular  ligament  into  the 
hand. 

Branches. — The  median  nerve  supplies  all  the  muscles  of  the 
front  of  the  fore-arm  except  the  flexor  carpi  ulnaris  and  half  the 
flexor  profundus.  As  soon  as  it  enters  the  fore-arm  it  gives 
branches  to  the  pronator  teres,  flexor  carjDi  radialis,  flexor  sublimis 
digitorum,  and  palmaris  longus,  and,  after  crossing  the  ulnar  artery, 
gives  off  the  anterior  interosseous  nerve  (Fig.  22,  25).  This  passes 
down  the  front  of  the  interosseous  membrane,  giving  branches 
to  the  flexor  longus  pollicis  and  the  outer  half  of  the  flexor  pro- 
fundus digitorum,  and  the  pronator  quadratus,  finally  reaching 
the  front  of  the  wrist-joint,  where  it  gives  a  branch  to  the 
articulation. 

A  cutaneous  palmar  branch  of  the  median  (Fig.  20,  30)  arises  a 
short  distance  above  the  annular  ligament,  over  which  it  passes  to 
be  distributed  to  the  skin  of  the  palm. 

Surgery. — The  median  nerve  is  often  implicated  in  wounds  above 
the  wrist.  It  may  be  found  there  between  the  flexor  carpi  radialis 
and  the  flexor  sublimis  di^^itorum. 

The  Ulnar  IN'erve  (Fig.  22,  2)  enters  the  fore-arm  behind  the 
internal  condyle,  by  passing  between  the  heads  of  the  flexor  carpi 
ulnaris.  It  lies  under  cover  of  that  muscle  and  upon  the  flexor 
profundus  digitorum  for  the  whole  of  its  course  in  the  fore-arm  ; 
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and  about  the  middle  third  of  the  fore-arm  comes  into  close  relation 
with  the  ulnar  artery,  and,  keeping  to  its  ulnar  side,  accompanies 
it  over  the  annular  ligament  into  the  palm. 


Branches  (Fig.  22). — The 


F]V.  22. 


ulnar  nerve  gives  small  articular 
branches  to  the  back  of  the 
elbow,  and  supplies  one  and  a 
half  of  the  muscles  of  the 
forearm,  viz.,  the  flexor  carpi 
ulnaris  and  the  inner  half  of 
the  flexor  profundus  digitorum. 

In  the  lower  third  of  the  fore- 
arm the  nerve  gives  a  dorsal 
branch  (20),  which  turns  back- 
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.  22. — Deep  dissection  of  the  front 
of  the  lore-arm  and  hand  (from 
Hirschfeld  and  Leveille). 

Supinator  longus  (out) . 
2.  Ulnar  nerve. 
Brachialis  an  ticus. 
Biceps. 

Musculo -spiral  nerve 
Median  nerve. 

Posterior  interosseous  nerve. 

8.  Pronator   teres  and  flexor  carpi 

radial  is  (cut). 

9.  Extensor  carpi  radialis  longior 

(cut). 

10.  Brachial  artery. 

11.  Supinator  brevis. 

12.  Flexor  sublimis  digitorum  (cut). 

13.  13.  Radial  nerve. 

14.  14.  Flexor  carpi  ulnaris. 

15.  Extensor  carpi  radialis  brevier. 

16.  Ulnar  artery. 

17.  Radial  origin  of  flexor  sublimis 

digitorum  (cut). 

18.  Flexor  profundus  digitorum. 

19.  Tendon  of  pronator  teres. 

20.  20.  Dorsal  branch  of  ulnar  nerve. 

21.  21.  Radial  artery. 

22.  22.  Deep  branch  of  ulnar  nerve. 

23.  Flexor  longus  pollicis. 

24.  Abductor  minimi  digiti. 

25.  Anterior  interosseous  nerve. 

26.  Digital  branches  of  ulnar  nerve. 

27.  Tendon  of  supinator  longus. 

28.  One  of  the  lumbricales. 

29.  Pronator  (^uadratus. 

31.  Tendon  of  flexor  carpi  radialis. 
33.  Digital  branches  of  median  nerve. 
35.  Adductor  trans  vers  us  pollicis. 
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wards  beneath  the  tendon  of  the  flexor  carpi  ulnaris  to  be  distributed 
to  the  back  of  the  little  and  half  the  ring  finger  as  far  as  the  middle 
of  their  second  phalanges,  and  sometimes  replaces  the  adjoining 
branch  of  the  radial. 

A  cutaneous  palmar  branch  of  small  size  arises  below  the  middle 
of  the  fore-arm,  and,  after  running  down  in  front  of  the  ulnar 
artery,  becomes  cutaneous  close  above  the  annular  ligament,  and 
is  distributed  to  the  skin  of  the  palm  on  the  ulnar  side,  communi- 
cating with  the  palmar  cutaneous  of  the  median. 

Surgery. — The  ulnar  nerve  is  not  unfrequently  wounded  or 
divided  just  above  or  at  the  wrist,  and  must  be  sought  for  entire,  either 
between  the  tendons  of  the  flexor  carpi  ulnaris  and  flexor  digitorum 
sublimis,  or  in  the  fibrous  canal  formed  between  the  anterior  annular 
ligament  and  the  process  given  to  the  latter  by  the  flexor  carpi 
ulnaris. 

One  of  the  most  essential  points  in  excision  of  the  elbow-joint  is 
to  avoid  injury  to  the  ulnar  nerve  where  it  lies  behind  the  internal 
condyle. 

The  Radial  l^'erve  (Fig.  22,  13)  is  seen  to  arise  from  the 
musculo- spiral  nerve  opposite  the  elbow.  It  lies  at  first  upon  the 
supinator  brevis,  to  the  outer  side  of,  and  at  some  little  distance 
from,  the  radial  artery ;  but  in  the  middle  third  of  the  fore-arm  it 
is  in  close  relation  with  the  artery  on  the  pronator  teres,  and  occa- 
sionally touches  it,  leaving  the  vessel  at  the  lower  third  to  cross 
beneath  the  tendon  of  the  supinator  longus  to  the  back  of  the  fore- 
arm and  hand. 

The  Posterior  Interosseous  ISferve  (Fig.  22,  7)  arises  with 
the  radial  and  to  its  outer  side.  It  runs  for  a  short  distance  upon 
the  supinator  brevis,  and  then  pierces  the  muscle  to  wind  in  iU- 
substance  around  the  outer  side  of  the  radius.  It  will  be  seen 
again  at  the  back  of  the  fore-arm. 

The  Back  of  the  Fore-arm. 

[The  front  of  the  fore-arm  having  been  dissected,  the  skin  can  be 
reflected  from  the  back  of  it  without  further  incisions,  but  an  incision 
must  be  made  along  the  inner  border  of  the  hand  and  across  the 
knuckles,  to  permit  the  reflexion  of  the  skin  from  the  back  of  the 
hand.  An  incision  is  also  to  be  made  along  the  thumb  and  each  of 
the  fingers,  and  the  skin  reflected,  and  then  the  cutaneous  nerves  and 
vessels,  but  especially  the  veins,  are  to  be  dissected  out  of  the  super- 
ficial fascia.] 

Cutaneous  Nerves  (Fig.  23). — The  back  of  the  fore-arm  i^^ 
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supplied  in  the  middle  by  the  branches  of  the  musculo-s^iral  nerve 
(2),  which  was  seen  above  the  condyles  of  the  humerus  in  the 
dissection  of  the  back  of  the  arm  (p.  44),  and  on  the  outer  side  of 
the  limb  by  branches  from  the  musculo-cutaneous  nerve  (4),  and  o]i 
the  inner  side  by  branches  of  the  internal  cutaneous  nerve  (3).  At 
the  wrist,  on  the  outer  side,  the  large  radial  nerve  (6)  pierces  the 

deep  fascia  in  the  lower  third  of 


Flo;.  23. 


the  fore-arm,  and,  after  communi- 
cating with  the  musculo-cutaneous 
distributes  digital  branches 


nerve 

to  both  sides  of  the  thumb,  fore- 
finger, and  middle  finger,  and  to 
the  radial  side  of  the  ring  finger  ; 
forming  in  addition  a  loop  across 
the  back  of  the  hand  with  the 
dorsal  branch  of  the  ulnar  nerve  (7) 
which  appears  on  the  inner  side  of 
the  wrist,  at  a  point  corresponding 
to  the  lower  end  of  the  ulna,  and 
gives  digital  branches  to  both  sides 
of  the  little  linger  and  the  ulnar 
side  of  the  ring  finger,  joining  the 
radial  nerve  across  the  back  of  the 
hand.  The  distribution  of  these 
dorsal  digital  nerves  usually  does 
not  extend  beyond  the  middle  of 
the  second  phalanges,  the  distal 
portion  of  the  dorsal  integument 
receiving  its  supply  from  the  palmar 
digital  nerves. 

The  Superjacial  Veins  (Fig. 
•2Z)  across  the  back  of  the  meta- 


F 


23. — Superficial  dissection  of  the 
back  of  the  foi  e-arm  (from  Hirsch- 
feld  and  Leveille). 

Posterior  branch  of  internal  cuta- 
neous nerve. 

External  cutaneous  branch  of  nius- 
culo-spiral  nerve. 

3.  Internal  cutaneous  nerve. 

Eadial  vein  and  external  cutaneous 
nerve 

Posterior  ulnar  vein. 

Kadial  nerve. 

Dorsal  branch  of  uhiar  nerve. 
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carpus,  originate  in  an  irregular  arch,  from  which  arise  the  radial 
and  posterior  ulnar  veins  at  its  inner  and  outer  extremities  ;  these 
wind  round  the  fore-arm  to  join  the  radial  and  ulnar  veins  respec- 
tively, and  one  or  two  branches  form  communications  between  them 
and  across  the  back  of  the  fore-arm. 

[The  deep  fascia  is  to  be  removed  from  the  back  of  the  fore-arm 
and  hand,  with  the  exception  of  a  band  about  an  inch  wide,  which  is 
to  be  left  opposite  the  lower  end  of  the  radius,  to  form  the  "posterior 
annular  ligament  (Fig.  24,  15).  The  slender  posterior  interosseous 
artery  to  the  outer  side  of  the  extensor  c/irpi  ulnaris  is  to  be  preserved. 
It  will  be  found  to  be  impossible  to  remove  the  fascia  entirely  near 
the  elboAV,  where  it  is  incorporated  with  the  muscles.] 

Muscles  of  the  Back  of  the  Fore-arm  (Fig.  24). — The 
fore-arm  muscles  arising  from  and  above  the  external  condyle  of  the 
humerus  are  either  extensors  or  supinators,  and  will  be  found  in  the 
following  order,  beginning  from  the  radial  side : — 1,  supinator 
longus  ;  2,  extensor  carpi  radialis  longior  ;  3,  extensor  carpi  radialis 
brevior ;  4,  extensor  communis  digitorum  ;  5,  extensor  minimi 
digiti ;  6,  extensor  carpi  ulnaris  ;  and  7,  anconeus  (covered  by 
fascia  prolonged  from  the  tricep)s)  ;  another  muscle,  the  supinator 
brevis,  lies  under  cover  of  the  long  muscles  and  will  be  seen  later. 
Arising  deeply  from  the  bones  of  the  /o?'e-arm,  wdll  be  found  four 
short  extensor  muscles,  which  hold  the  following  position  in  relation 
to  one  another  from  the  radial  side  : — 1,  extensor  ossis  metacarpi 
pollicis  ;  2,  extensor  primi  internodii  pollicis  ;  3,  extensor  secundi 
internoclii  pollicis  ;  4,  extensor  indicis. 

The  muscles  arising  from  the  humerus  have  additional  origins 
from  the  fascia  of  the  arm  or  from  intermuscular  septa  derived 
from  it  ;  and  two,  viz.,  the  extensor  carpi  ulnaris  and  supinator 
brevis,  have  additional  origins  from  the  ulna. 

The  Supinator  Radii  Longus  (Fig.  24,  4)  is  a  long  muscle, 
and  has  been  already  seen  in  great  part  in  previous  dissections  of 
the  bend  of  the  elbow  and  fore-arm.  It  arises  from  the  upper 
two-thirds  of  the  external  supra-condylar  ridge  of  the  humerus,  and 
from  the  external  intermuscular  septum  of  the  arm,  which  separates 
it  from  the  triceps  ;  and  is  inserted  into  the  outer  surface  of  the 
lower  extremity  of  the  radius  at  the  bottom  of  the  grooves  for  the 
extensores  ossis  metacarpi  and  primi  internodii  pollicis,  reaching 
anteriorly  a  ridge-like  tubercle  about  a  third  of  an  inch  above  the 
base  of  the  styloid  process  of  the  radius.  Its  tendon  is  crossed  by 
two  short  extensors  of  the  thumb  at  the  annular  ligament,  and  the 
radial  nerve  passes  beneath  it  to  reach  the  back  of  the  hand.    It  is 
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supplied  by  a  'special  branch  of  the  musculo-spiral  nerve^  It 
is  a  powerful  flexor  of  the  fore-arm,  and  may  also  bring  the  radius 

into  a  position  midway  between  pronation 
and  supination. 

The  Extensor  Carpi  Radialis  Longior 
(Fig.  24,  5,  Fig.  25,  3)  arises  from  the  lower 
third  of  the  external  supra-condylar  ridge 
and  from  the  external  intermuscular  septum  ; 
its  tendon  passes  beneath  the  extensors  of  the 
metacarpal  bone  and  first  phalanx  of  the  thumb 
and  through  the  second  division  of  the  annular 
ligament,  and  having  then  been  crossed  by  the 
tendon  of  the  third  extensor  of  the  thimib,  is 
inserted  into  the  base  of  the  metacarpal  bone 
of  the  fore-finger  (2nd  metacarpal  bone).  The 
muscle  aids  the  supinator  longus  in  flexion 
of  the  fore-arm,  and  is  an  extensor  and  ab- 
ductor of  the  hand  at  the  radio-carpal  and 
intercarpal  joints. 

The  Extensor  Carpi  Radialis  Brevior 
(Fig.  24,  6),  w^hich  is  partly  covered  by  the 
long  extensor,  arises  from  the  outer  con- 
dyle of  the  humerus ;  from  the  external 
lateral  ligament ;  from  the  fascia  of  the 
fore-arm,  and  from  the  intermuscular  septum 
between  it  and  the  extensor  communis  digito- 
rum. Its  tendon  passes,  with  that  of  the  long 
extensor,  beneath  the  two  extensors  of  the 
thumb  and  through  the  second  division  of 
the  annular  ligament  ;  and  lastly  beneath 
the  third  extensor  of  the  thumb,  to  be  inserted 
into  the  styloid  process  on  the  base  of  the 


Fig.  24. — Superficial  muscles  of  the 

1.  Biceps. 

2,  Brachialis  anticus. 

o.  Lower  part  of  the  triceps,  inserted 
into  the  olecranon. 

4.  Supinator  longus. 

5.  Extensor  carpi  radialis  longior. 

6.  Extensor  carpi  radialis  brevior. 

7.  Tendons  of  insertion  of  these  two 

muscles. 

8.  Extensor  communis  digitorum. 

9.  Extensor  minimi  digiti. 

10.  Extensor  carpi  ulnaris. 

11.  Anconeus. 


back  of  the  fore-arm  (from  Wilson). 

12.  Flexor  carpi  ulnaris. 

13.  Extensor  ossis  metacarpi  and  ex- 

tensor primi  internodii  pollicis 
lying  together. 

14.  Extensor  secundi  internodii  pol- 

licis. 

15.  Posterior  annular  ligament.  The 

tendons  of  the  common  extensor 
are  seen  on  the  back  of  the 
hand,  and  the  mode  of  inser- 
tion on  the  dorsum  of  the 
fingers. 
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metacarpal  bone  of  the  middle    finger  (3rd  metacarpal  bone). 

I  It  is  an  extensor  and  a  slight  abductor  of  the  hand. 

j  The  Extensor  Communis  Digitorum  (Fig.  24,  8)  arises  from 
the  external  condyle  with  the  preceding  muscles  ;  from  the  fascia 

I  of  the  fore  arm,  and  from  the  intermuscular  septa  on  each  side  of 

I  it.  It  ends  in  three  tendons,  which  pass  through  the  fourth  division 
of  the  annular  ligament  with  the  extensor  indicis,  and,  the  innermost 

jj  having  subdivided,  the  four  tendons  thus  formed  are  inserted  into 
the   fingers   in   the    following  way  : — Opposite    the  metacarpo- 

I  phalangeal  joint  each  tendon  receives  slips  on  both  sides  from  the 

1  interossei ;  it  expands  upon  the  phalanx,  and  is  joined  on  the  radial 
side  by  the  tendon  of  the  lumbricalis,  finally  its  lateral  portions 
are  prolonged  to  the  base  of  the  third  jjhalanx,  whilst  the  middle 
portion  is  attached  to  that  of  the  second  phalanx.  The  division 
into  three  slips  figured  on  diagrams  is  somewhat  artificial,  and  must 
be  made  with  the  scalpel,  since  the  three  parts  are,  in  the  natural 

I  state,  united.  The  tendon  of  the  extensor  indicis  joins  the  ulnar 
side  of  the  first  or  outermost  tendon  opposite  the  first  phalanx  ; 
the  tendon  to  the  ring  finger  is  joined  by  oblique  tendinous  slips  to 
the  tendons  on  each  side  ;  and  the  tendon  to  the  little  finger  is 

I  joined  by  the  two  divisions  of  the  extensor  minimi  digiti,  both 
above  and  below  the  band  uniting  it  with  the  tendon  of  the  ring 
finger. 

The  action  of  this  muscle  is  to  extend  the  wrist  and  fingers,  and 
in  a  very  small  degree  the  elbow.  Its  principal  action,  however, 
I  is  upon  the  proximal  phalanges  (into  which  it  is  not  directly  in- 
serted) ;  the  true  extensors  of  the  middle  and  ungual  phalanges 
being  the  interossei  and  lumbricales. 

Tlie  Extensor  Minimi  Digiti  (Fig.  24,  9)  might  be  taken  as 
a  part  of  the  common  extensor,  but  it  is  separated  from  it  by  an 
intermuscular  septum.  It  arises  from  the  external  condyle  ;  from 
the  fascia  and  from  the  intermuscular  septa  on  each  side  ;  and  its 
tendon,  after  passing  through  the  fifth  division  of  the  annular 
ligament  in  the  groove  between  the  radius  and  the  ulna,  and  over 
the  posterior  inferior  radio-ulnar  ligament,  is  generally  divided, 
both  slips  being  inserted  into  the  common  expansion  on  the  first 
phalanx  of  the  little  finger,  but  the  innermost  reaching  further 
forward  than  its  fellow  (Fig.  27,  19).  This  muscle  gives  indepen- 
dent extension  to  the  little  finger,  chiefly  at  the  metacarpo -phalangeal 
joint,  and  aids  the  extensor  communis  in  other  respects. 

The  Extensor  Carpi  Ulnaris  (Fig.  24,  10)  arises  from  the 
back  of  the  external  condyle,  from  the  fascia,  and  from  the  inter- 
muscular septa  on  each  side ;  and  has  an  additional  origin  from  an 
i     H.  F 
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expansion  attached  to  the  outer  side  of  the  posterior  border  of  the 
ulna,  the  fibres  covering,  but  not  being  attached  to,  the  inner 
part  of  the  posterior  surface  of  the  bone.  The  tendon  passes 
through  the  sixth  division  of  the  annular  ligament,  and  in  a  groove 
behind  the  styloid  process  of  the  ulna,  to  be  inserted  into  the  base 
of  the  metacarpal  bone  of  the  little  finger  (5th  metacarpal  bone). 
It  is  an  extensor  and  adductor  of  the  hand,  a  feeble  extensor  of 
the  fore-arm,  and  extends  the  carpo-metacarpal  joint  of  the  little 
finger. 

It  should  be  noted  that  all  the  flexors  and  extensors  of  the  car^m,^ 
are  inserted,  directly  or  indirectly,  into  the  metacar^ms^  and  act  upon 
the  radio-carpal,  intercarpal,  and  carpo-metacarpal  articulations. 
The  extensors  of  the  fingers  act  most  powerfully  on  the  proximal 
phalanges,  the  two  other  phalanges  being  principally  extended  by 
the  lumbricales  and  interossei;  the  radial  extensors  are  also  abductors, 
and  the  ulnar  extensor  is  an  adductor  of  the  radio-carpal  articulation, 
and  the  extensor  car'pi  radialis  longior  assists  the  supinator  longus  as 
a  flexor  of  the  fore-arm,  the  rest  being  feeble  extensors  of  the  elbow. 
The  extensor  carpi  radialis  longior  is  supplied  by  the  musculo-spiral 
nerve  ;  all  the  others  by  the  posterior  interosseous  nerve,  a  branch 
of  the  musculo-spiral. 

The  Anconeus  (Fig.  24,  ii,  Fig.  25,  4)  is  a  small  triangular 
muscle  on  the  back  of  the  elbow,  which  is  apparently  con- 
tinuous with  the  triceps,  but  is  separated  from  it  by  a  narrow, 
cellular  interval.  It  is  covered  by  an  expansion  from  the  tendon 
of  the  triceps,  which  must  be  removed  to  expose  it.  It  arises  from 
the  back  of  the  external  condyle  of  the  humerus  by  a  separate 
origin,  and  spreads  out  to  its  fleshy  insertion  into  the  triangular 
surface  upon  the  outer  side  of  the  olecranon  and  posterior  surface 
of  the  ulna  above  the  superior  oblique  line.  It  is  an  extensor  of 
the  fore-arm,  and  is  supiolied  by  a  branch  of  the  musculo-spiral 
nerve,  which  pierces  its  upper  margin  and  is  accompanied  by  a 
branch  of  the  superior  profunda  artery.  Its  deep  surface  is  in  rela- 
tion with  the  posterior  interosseous  recurrent  vessels  and  with  the 
capsule  of  the  elbow  and  superior  radio-ulnar  joints  (hence,  when 
there  is  synovial  effusion  the  muscle  appears  unduly  prominent). 

[The  long  extensors  must  be  divided  about  the  middle  and  turned 
aside  in  orcler  to  see  the  deep  muscles  thoroughly,  but  the  supinator 
longus  should  be  left  uncut.  The  supinator  brevis  will  require 
careful  dissection  beneath  the  origins  of  the  other  muscles,  and  the 
arm  must  be  fully  pronated  in  order  to  stretch  the  fibres  whilst 
being  cleaned.  The  posterior  interosseous  nerve  piercing  the  muscle 
is  to  be  carefully  preserved,  and  its  branches  traced  to  the  extensors. 
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The  Supinator  Brevis  (Fig.  25,  9)  is  an  oblique  muscle, 
covered  at  the  upper  part  by  a  tendinous  expansion,  from  which 
some  of  its  fibres  take  their  origin.  It  arises  from  the  external 
lateral  ligament  of  the  elbow,  a  few  fibres  perhaps  reaching  the 
external  condyle  ;  from  the  back  of  the  orbicular  ligament  of  the 
radius  ;  from  the  triangular  space  below  the  lesser  sigmoid  cavity 
of  the  ulna,  and  from  the  adjacent  part  of  the  posterior  surface  of 
the  bone  for  a  short  distance.  Its  fasciculi  sweep  spirally  around 
the  radius,  and  are  inserted  into  the  upper  third  of  that  bone, 
extending  to  the  inner  margin  of  the  neck,  the  outer  margin  of 
the  bicipital  tuberosity,  the  oblique  line,  and  the  corresponding 
parts  of  the  anterior,  external,  and  posterior  aspects  of  the  bone.  It 
is  pierced  by  the  posterior  interosseous  nerve  (which  supplies  it),  and 
the  posterior  interosseous  artery  passes  between  it  and  the  extensor 
ossis  metacarpi  pollicis.  It  is  a  powerful  supinator  of  the  radius  on 
the  ulna. 

The  Extensor  Ossis  Metacarpi  Pollicis  (Fig.  25,  13)  is 

the  only  one  of  the  special  extensors  of  the  thumb  which  usually 
has  an  origin  from  both  bones  of  the  fore-arm.  It  arises  from  the 
middle' of  the  posterior  surface  of  the  radius  for  about  two  inches, 
the  origin  reaching  across  the  bone  from  the  interosseous  line  to 
the  attachments  of  the  supinator  brevis  and  pronator  teres  ;  from  a 
corresponding  portion  of  the  posterior  surface  of  the  interosseous 
membrane  ;  and  from  two  inches  of  the  middle  of  the  outer  side  of 
tEFposterior  surface  of  the  ulna^  between  the  attachments  of  the 
supinator  brevis  and  anconeus  above,  and  the  extensor  secundi 
internodii  below.  The  muscle  becomes  superficial  between  the 
extensors  of  the  carpus  and  fingers,  and  having  crossed  the  extensor 
carpi  radialis  ]ongior  and  brevior  obliquely,  and  the  insertion  of  the 
supinator  longus,  it  passes  on  the  outer  side  of  the  styloid  process 
of  the  radius,  through  the  first  division  of  the  annular  ligament  and 
over  the  radial  artery,  to  hejnserted  into  the  base  of  the  metacarpal 
bone  of  the  thumb  (1st  metacarpal  bone),  sometimes  sending  a  slip 
to  the  trapezium  and  the  short  muscles  of  the  thumb. 

The  Extensor  Primi  Internodii  Pollicis  (Fig.  25,  15)  arises 
from  the  back  of  the  radius  immediately  below  the  extensor  ossis 
metacarpi  pollicis  and  close  to  the  interosseous  line,  for  a  space  two 
inches  long  and  half  an  inch  wide  ;  also  from  the  radial  half  of  the 
interosseous  membrane  for  a  corresponding  distance.  Its  tendon 
lies  to  the  ulnar  side  of  the  tendon  of  the  extensor  of  the  metacarpal 
bone  in  its  whole  course,  passing  through  the  same  division  of  the 
annular  ligament,  and  is  prolonged  to  be  inserted  into  the  base,  of 
the  first  phalanx  of  the  thumb.  —  ^ 
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The  Extensor  Secundi  Internodii  PoUicis  (Fig.  25,  8)  arises 
from  the  middle  of  the  outer  half  of  the  posterior  surface  of  the  ulna 
between  the  origins  of  the  extensor  ossis  metacarpi  pollicis  above, 
and  the  indicator  below,  and  from  the  ulnar^half  of  the  correspond- 
ing  portion    of  the  interosseous^ 
Fig.  25.  membrane.     Its    tendon  becomes 

superficial  just  above  the  annular 
ligament,  through  which  it  passes 
very  obliquely  in  a  separate  division 
(the  third)  ;  then  crossing  the  ten- 
dons of  the  long  and  short  radial 
extensors  and  the  radial  artery, 
it  runs  along  the  ulnar  side  of  the 
extensor  primi  internodii  to  be 
inserted  into  the  base  of  the  ter- 
minal phalanx  of  the  thumb.  Its 
tendon  receives  fibrous  processes 
(analogous  to  those  given  off  to 
the  finger  extensors  by  the  in- 
terossei)    from    the   abductor  pol- 


Fig.  25.— Deep  muscles  of  the  back  of  the 
fore-arm  (from  Sappey). 

1.  Supinator  longus. 

2.  2.  Triceps. 

3.  3,  3.  Extensor  carpi  radialis  longior. 

4.  Anconeus. 

5.  Common  tendon  of  extensor  commimis 

digitorum,  extensor  minimi  digiti, 
and  extensor  carpi  ulnaris. 

6.  Flexor  carpi  ulnaris,   turned  aside 

from  flexor  profundus  digitorum. 

7.  7,  7.  Extensor  carpi  radialis  brevior. 

8.  Extensor  Fecuudi  internodii  poilicis. 
9  Supinator  brevis. 

10.  Exten-or  indicis 

11.  Insertion  of  pronator  radii  teres. 

12.  Posterior  annular  ligament. 

13.  Extensor  ossis  metacarpi  pollicis. 

14.  Insertion  of  extensor  carpi  ulnaris. 

15.  Extensor  primi  internodii  pollicis. 

16.  Abductor  minimi  digiti. 
Abductor  indicis. 

Dorsal    interosseous   of   fourth  in- 
terspace. 

Expan>iou  of  extensor  communis 
digitorum  and  tendon  of  exten- 
sor indicis. 
Tendon  of  extensor  minimi  digiti 
about  to  blend  with  tendon  of 
extensor  communis  digitorum. 


17. 

18. 

19. 


20. 
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licis  on  the  outer  side  and  the  adductoi*  obliqmis  on  the  inner 
side. 

The  Extensor  Indieis  (indicator)  (Fig.  25,  lo)  arises  from  the 
^sterior  surface  of  the  ulna  below  the  preceding  muscle,  and  slightly 
from  the  interosseous  membrane.  Its  tendon  is  covered  by  those 
of  the  common  extensor,  and  running  through  the  fourth  division 
of  the  annular  ligament  vrith  them,  joins  the  ulnar  side  of  the 
tendon  to  the  fore-finger. 

Actions, — The  extensor  ossis  metacarpi  pollicis  is  not  only  an  ex- 
tensor and  abductor  of  the  metacarpal  bone  of  the  thumb^  but  it  is 

{  also  Si  flexor  and  abductor  of  the  wrist,  and  by  means  of  its  ulnar 
fibres  a  slight  supinator  of  the  fore-arm.  The  extensor  primi  intei'- 
nodii  has  similar  actions  upon  the  wrist,  and  extends  the  thumb  at 
the  carpo-nietacarpal  and  metacarpo-phalangeal  joints.  The  extensor 
secundi  internodii  acts  upon  the  carpo-metacarpal,  metacarpo-phalan- 
geal and  interphalangeal  joints  (in  the  latter  case  being  reinforced 
by  the  contraction  of  the  two  thenar  muscles  which  send  slips  to  its 
tendon),  and  aids  also  in  supination  of  the  radius. 

It  must  be  remembered  that  the  planes  of  the  angular  movements 

!  of  the  thumb  at  the  carpo-metacarpal  joints  are  oblique  in  relation 
with  those  of  the  fingers. 

i  The  extensor  indieis  and  extensor  minimi  digiti  are  accessory  to  the 
corresponding  tendons  of  the  extensor  communis,  and  serve  to  give 
independent  action  to  the  two  digits. 

The  Posterior  Interosseous  Artery  (Fig.  27,  8)  arising  from 
the  interosseous,  a  branch  of  the  ulnar  artery,  reaches  the  back  of 
the  fore-arm  by  passing  between  the  radius  and  ulna  above  the 
interosseous  membrane,  but  below  the  oblique  ligament  (p.  58).  It 
appears  between  the  supinator  brevis  and  extensor  ossis  metacarpi 

I  pollicis,  giving  muscular  branches  to  the  extensors  and  a  recurrent 
articular  hmiich  to  the  elbow-joint  ;  it  is  continued  downwards  close 
to  the  extensor  carpi  ulnaris,  between  the  superficial  and  deej) 

j  muscles,  and  terminates  by  joining  the  posterior  carpal  arteries  and 
the  terminal  branch  of  the  anterior  interosseous  artery  (lo),  which 

I  will  be  found  to  reach  the  back  of  the  fore-arm  by  piercing  the 

I  interosseous  membrane  immediately  above  the  lower  end  of  the 
radius.  The  recurrent  (6)  branch  runs  beneath  the  anconeus  to  the 
outer  and  back  part  of  the  elbow,  where  it  anastomoses  with  the 
descending  articular  branch  of  the  superior  profunda  and  the  anas- 
tomotic artery. 

The  Posterior  Interosseous  I5"erve  (Fig.  26,  9)  is  one  of  tlie 

two  terminal  branches  of  the  musculo-spiral,  which  has  been 
already  seen  to  divide  on  the  outer  side  of  the  space  in  front  of 
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the  elbow  and  beneath  the  supinator  longns.  It  can  now  be  traced 
running  obliquely  in  the  fibres  of  the  supinator  brevis  around  the 
outer  side  of  the  radius,  and  at  its  lower  border  breaking  up  into 
muscular  branches  and  an  articular  branch  to  the  wrist.  The  mus- 
cular branches  supply  the  exten- 
I'ig-  26.  sor  carpi  radialis  brevior,  extensor 

communis  digitorum,  extensor  mi- 
nimi digiti,  extensor  carpi  ulnaris, 
the  three  special  extensors  of  the 
thumb  and  the  indicator  ;  and  the 
supinator  brevis  is  supplied  by  a 
branch  or  two  as  the  nerve  passes 
through  it.  The  articular  branch 
to  the  wrist  is  a  continuation  of 
the  nerve,  and  reaches  the  in- 
terosseous membrane  between  the 
extensors  of  the  first  and  second 
phalanges  of  the  thumb  ;  passing 
beneath  the  latter  muscle  it  runs  to 
the  back  of  the  carpus,  beneath 


Fig.  26. — Dissection  of  the  musculo-spiral 
nerve  and  its  branches  (from  Hirsch- 
feld  and  Leveille) . 


1. 
2. 
3. 
4. 
5. 
6. 
7. 

8, 
9. 

10. 

11. 

12. 
13. 
14. 
15. 

16, 

17. 

18, 

19, 

20, 
21, 


:adiahs 


Triceps. 

Brachialis  anticus. 
Supinator  longus. 
Biceps. 

Musculo-spiral  nerve. 
Musculo-cutaneous  nerve. 
Origin   of  extensor  carpi 

longior. 
8.  Radial  nerve. 
Posterior  interosseous  nerve. 
Pronator  radii  teres. 
Origin    of  extensor    carpi  radialis 

brevior. 
Flexor  carpi  radialis. 
Anconeus. 

Tendon  of  supinator  longus. 
Supinator  brevis. 
16.   Tendon   of  extensor  carpi 


ra- 


dialis longior. 


communis  digitorum. 


ra- 


Extensor 

18.  Tendon  of 
dialis  brevior. 

19.  Extensor  secundi 
licis. 

20.  Extensor  ossis  metacarpi  polhcis. 

21.  Extensor  primi  internodii  poUicis. 


extensor  carpi 

internodii  pol- 
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'the  tendons  of  tlie  extensor  cc 
annular  ligament  a  psendo-gan- 
glionic  thickening   of  its  con- 
nective tissue  sheath   may  be 
found. 

The  Radial  Artery  at  the 
wrist  (Fi^.  27,  i8). — After  leav- 
ing the  front  of  the  lower  end 
of  the  radius  (p.  53),  the  radial 
artery  lies  against  the  external 
lateral  ligament  of  the  wrist- 
joint,  and  beneath  the  extensors 
of  the  metacarpal  bone  and 
first  phalanx  of  the  thumb.  It 
then  winds  over  the  back  of 
the  carpus,  to  the  interval  be- 
tween the  metacarpal  bones  of 


Fig,  27. — Arteries  of  the  back  of  the 
fore-arm  (drawn  by  Gr.  E.  L. 
Pearse) . 

1.  Inferior  profunda. 

2.  Superior  profunda. 

3.  Ulnar  nerve. 

4.  Musculo -spiral  nerve, 
o.  Anastomotic  artery. 

6.  Eecurrent  branch  of  posterior  in- 

terosseous artery. 

7.  Descending  branch  of  posterior 

interosseous  artery. 

8.  Posterior  interosseous  artery. 

9.  Extensor  secundi  internodii  pol- 

licis. 

10.  Anterior  interosseous  artery. 

11.  Extensor  indicis. 

12.  Extensor  ossis  metacarpi  and  primi 

internodii  pollicis. 

13.  Extensor  carpi  ulnaris. 

14.  Extensor   carpi   radialis  longior 

and  extensor  carpi  radialis  bre- 
vier. 

15.  Extensor  communis  digitorum  and 

extensor  indicis. 

16.  Extensor  secundi  internodii  pol- 

licis. 

17.  Posterior  carpal  artery. 

18.  Radial  artery. 

19.  Extensor  minimi  digiti. 

20.  Metacarpal  artery. 
22.  Art.  dorsalis  indicis. 
24.  Art.  dorsahs  pollicis. 


digitorum.    Beneath  the 
Fig.  27. 
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the  thnmb  and  forefinger,  where  it  is  crossed  by  the  extensor  of 
the  second  phalanx  of  the  thumb,  and  lastly  passes  into  the  palm 
of  tlie  hand  between  the  two  heads  of  the  abductor  indicis  (first 

Fig.  28. 


dorsal  interosseous  muscle).  It  is  accompanied  here  as  elsewhere  by 
vense  comites. 

The  Branches  (Fig.  27)  of  the  radial  artery  at  the  wrist  very 
commonly  vary,  but  should  be  five  in  number. 

1.  The  Posterior  carpal  (17)  is  a  small  branch  which  runs  trans- 
versely across  the  carpal  bones,  beneath  the  tendons,  to  join  the 


Fig.  28. — A  section  above  the  inidd 

Beri 

1.  Anterior  interosseous  vessels  and 

nerve. 

2.  Radial  vessels  and  nerve. 

3.  Pronator  teres. 

4.  Supinator  Jongus. 

o.  Flexor  carpi  radialis. 

6.  Supinator  brevis. 

7.  Flexor  sublimis  digitorum. 

8.  Extensores  carpi  radialis  longior 

et  brevior. 

9.  Flexor  carpi  ulnaris. 


of  the  right  fore-arm  (altered  from 

id). 

10.  Extensor  ossis  metacarpi  pollieis. 

11.  Ulnar  vessels  and  nerve. 

12.  Extensor  communis  digitorum. 

13.  Flexor  profundus  digitorum. 

14.  Extensor  carpi  ulnaris. 

15.  Median  nerve. 

16.  Posterior  interosseous  vessels  and 

nerve. 

17.  Extensor  secundi  intemodii  pol- 

hcis. 
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posterior  carpal  brancli  of  the  ulnar  and  form  an  arch.  From  this 
arise  two  dorsal  interosseous  arteries,  which  run  on  the  third  and 
fourth  dorsal  interosseous  muscles,  receive  the  corresponding  per- 
forating arteries,  and  bifurcate  at  the  web  of  the  fingers  to  form 
the  dorsal  digital  arteries.  They  anastomose  at  the  web  and  on 
the  fingers  with  the  digital  branches  of  the  superficial  palmar 
arch. 

2.  The  Metacarpal  (20)  is  the  first  dorsal  interosseous  artery,  and 
closely  resembles  the  others.  It  runs  on  the  second  dorsal  inter- 
osseous muscle. 

3.  The  Dorsalis  indicis  (22)  is  a  similar  branch,  which  runs  along 
the  radial  side  of  the  metacarpal  bone  of  the  index  finger.  This  is 
frequently  replaced  by  a  large  artery  which  runs  along  the  meta- 
carpal bone  and  divides  into  branches  to  the  fore-finger  and  thumb, 
being  in  fact  the  radialis  indicis,  a  branch  of  the  radial  in  the 
palm,  arising  earlier  than  usual. 

4  and  5.  The  Dorsales  pollicis  (24)  are  two  small  arteries  which 
are  distributed  on  the  metacarpal  bone  of  the  thumb  ;  one  is  often 
wanting. 

The  Posterior  carpal  branch  of  the  Ulnar  artery  (Fig.  27,  17)  will 
be  found  appearing  beneath  the  extensor  carpi  ulnaris,  and  having 
completed  the  arch  formed  by  the  posterior  carpal  of  the  radial,  it 
ends  in  a  branch  to  the  ulnar  side  of  the  fifth  metacarpal  bone. 

The  Posterior  Annular  Ligament  (Figs.  27,  29)  is  a  thickened 
portion  of  the  deep  fascia  of  the  fore-arm  and  hand  :  it  is  attached 
to  the  ridges  on  the  radius  externally  and  posteriorly,  and  to  the 
cuneiform  and  pisiform  bones  internally.  It  has  six  subdivisions, 
which  should  be  carefully  examined  and  compared  with  the  grooves 
on  the  bones.  The  first  division  corresponds  to  the  groove  on  the 
outer  side  of  the  lower  end  of  the  radius,  and  transmits  the  tendons 
of  the  extensor  ossis  metacarpi  pollicis  and  extensor  jrimi  internodii 
poUicis :  the  second  division  corresponds  to  the  outermost  groove  on 
the  back  of  the  bone,  and  transmits  the  tendons  of  the  long  and 
' ^ort  radial  extensors  of  the  wrist :  the  third  division  corresponds  to 
the  narrow  deep  oblique  groove  on  the  back  of  the  radius,  and  trans- 
mits the  tendon  of  the  extensor  secundi  internodii  pollicis  :  the 
Jourth  division,  corresponding  to  the  innermost  broad  groove  on  the 
radius,  transmits  the  tendons  of  the  extensor  communis  digitorum 
and  of  the  extensor  indicis  :  the  fifth  division  corresponds  to  a  very 
.slight  groove  on  the*  edge  of  the  radius  (or  is  placed  between  the 
bones),  and  transmits  the  tendon  of  the  extensor  minimi  digiti  :  the 
i^ixth  division  corresponds  to  the  groove  at  the  back  of  the  styloid 
j   process  of  the  ulna,  and  transmits  the  tendon  of  the  extensor  carpi 
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iiliiaris.  Thus  five  divisions  correspond  to  grooves  on  t"he  radius 
and  one  to  that  on  tlie  uhia. 

The  dorsal  interosseous  muscles,  four  in  number,  can  be 


Fiff.  29. 

5  4  3         2  1 


most  convenientlv  dissected  with  those  of  the  pahn  of  the  hand 
(page  89).  " 

The  Palm  of  the  Hand. 

Surface-Marking. — The  delicacy  of  the  skin  of  the  palm  will 
depend  very  much  upon  the  previous  occupation  of  the  individual, 
but  in  every  case  it  will  be  found  to  present  no  hairs  and  to  be 
ribbed  by  the  rows  of  papillse,  upon  which  the  orifices  of  the  sweat- 
ducts  can  be  seen  with  a  magnifying  glass.     If  decomposition  has 


Fig.  29. — Section  of  wrist  tlirougli  anterior  and  posterior  annular  ligaments  and 

carpus  (from  Henle) . 


1 .  Ulnar  vessels. 

2.  Ulnar  nerve. 

3.  Canal  for  flexors  sublimis  and 

profundus  digitorum  and  flexor 
longus  pollicis,  and  median 
nerve. 

4.  Tendon  of  palniaris  longus  on 

anterior  annular  ligament. 
0.  Semilunar  bone. 

6.  Sheatli  for  Hexor  carpi  radialis. 

7.  Kadial  origin  of  annular  ligament. 

8.  Sheatli  for  extensor  ossis  meta- 

carpi  and  primi  internodii  pol- 
licis. 

9.  Eadial  vessels. 


10.  Outer  part  of  posterior  annular 

ligament. 

11.  Os  magnum. 

12.  Sheath  of  extensor  secundi  inter- 

nodii pollicis. 

13.  Scaphoid. 

14.  Sheath  of  extensor  carpi  radiahs, 

longior  and  brevier. 

15.  Sheath  of  extensor  communis  and 

indicator. 

16.  Semilunar. 

17.  Unciform. 

18.  21.  Cuneiform. 

19.  Sheath  of  extensor  minimi  digiti. 

20.  Sheath  of  extensor  carpi  ulnaris. 
22.  Pisiform. 


THE  PALMAR  FASCIA. 


75 


advanced  rapidly,  the  cuticle  will  probably  be  detached  in  part, 
when  upon  examining  its  dee23  surface,  dejDressions  corresponding 
to  the  papillae  will  be  found.  A  fulness  on  each  side  of  the  j)alm 
corresponds  to  the  special  muscles  of  the  thumb  and  little  finger 
respectively,  and  the  terms  "thenar"  and  ^^hypothenar eminences 
are  sometimes  apj^lied  to  them.  The  palm  presents  three  curved 
lines,  the  proximal  and  distal  ones  being  curved  in  opposite  direc- 
tions, whilst  the  middle  runs  obliquely  across  the  palm  to  join 
the  proximal  line  at  the  outer  side  of  the  hand.  It  will  be  found 
on  dissection  that  the  point  to  which  the  superficial  palmar  arch 
reaches,  corresponds  pretty  accurately  with  the  centre  of  this 
middle  line,  whilst  the  point  of  bifurcation  of  the  digital  arteries  is 
midway  between  the  distal  or  anterior  line  and  the  web  of  the 
fingers  (Fig.  32). 

[An  incision  is  to  be  made  down  the  middle  of  the  ]jalm  to  the 
roots  of  the  fingers,  Avhere  another  is  to  be  drawn  across  the  w^hole 
width  of  the  hand,  and  the  two  flaps  of  skin  are  to  be  dissected  up 
and  turned  in  opposite  directions.  It  will  be  better  for  the  less 
advanced  student  to  pay  little  attention  to  the  unimportant  cuta- 
neous palmar  branches  of  nerves,  and  to  carry  the  knife  at  once 
through  the  fine  granular  fat  of  the  palm  down  to  the  glistening 
palmar  fascia  and  annular  ligament ;  but  it  should  be  remembered 
that  three  small  palmar  nerves  have  been  already  seen,  viz.,  from  the 
musculo-cutaneous,  (p.  49),  the  median  (pp.  49  and  59),  and  the  ulnar 
(p.  49).  The  fascia  covering  the  muscles  of  the  thumb  and  little 
finger  is  much  thinner  than  that  in  the  centre  of  the  hand,  and  will 
require  care  for  its  preservation.  The  skin  may  be  at  once  reflected 
from  over  the  outer  side  of  the  hand,  but  upon  the  inner  side  a  small 
transverse  muscle  (palmaris  brevis)  is  to  be  found  just  below  the 
pisiform  bone,  and  is  to  be  preserved  wuth  the  piece  of  skin  into 

li    which  it  is  inserted.    Lastlv,  the  skin  must  be  carefullv  removed 

\    from  the  thumb  and  fingers.] 

The  palmar  fasciae  are  complex  structures  which  may  be 
analysed  as  follows  (Fig.  30)  :  1,  the  radiating  jyalmar  fascia  to 
which  the  term  "  palmar  fascia is  usually  limited  ;  2,  the  muscular 
fascice  investing  closely  the  muscles  of  the  thumb  and  little  finger 
and  the  interossei,  the  latter  lying  deeply  beneath  the  tendons,  vessels 
and  nerves  ;  3,  the  vaginal  fascia,  a  delicate  transparent  connective 
'  tissue  sheath  surrounding  the  vessels,  nerves,  tendons  and  lumbricales 
between  the  radiating  and  muscular  fasciae,  to  both  of  Avhich  it  is 
closely  adherent  (Fig.  31);  4,  the  fascia  of  Gercly,  a  superficial  layer 
of  rather  loose  fibres,  continuous  with  the  superficial  digital  fascia 
and  with  the  dorsal  fascia  over  the  back  of  the  hand.     This  termi- 
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nates  proximally  on  the  palmar  surface  by  a  rather  abrupt  margin 
opposite  the  bases  of  the  metacarpal  phalanges.  It  is  known  also  as 
the  superficial  transverse  ligament 

The  Radiating  Palmar  Fascia  (Fig.  30)  consists  of  three 

Fig.  30. 


portions,  central  or  digital,  thenar  and  hypothenar.  The  central, 
triangular  in  shape  and  attached  to  the  annular  ligament  by  its 
apex,  is  largely  formed  by  the  expansion  of  the  tendon  of  the 


Fig.  30.— The  paL 

1.  Hypothenar  muscular  fascia. 

2.  Palmaris  lougus. 

3.  Hypothenar  segment  of  radiating 

fascia. 

4.  Thenar    segment    of  radiating 

fascia. 

5.  Digital    segment   of  radiating 

fascia. 


[ir  fasciae  (W.  A.). 

6.  Thenar  muscular  fascia. 

7.  Cutaneous  process  of  radiating 

fascia. 

8.  Deep  transverse  palmar  fascia. 

9.  Terminal  slip  of  digital  segment. 
10.  Vaginal  fascia. 

12.  Fascia  of  Gerdy. 
14.  Digital  fascia. 
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palmaris  longus,  but  is  still  present  when  this  muscle  is  wanting. 
Distally  it  expands  towards  the  roots  of  the  fingers,  giving  off  in 
its  course  strong  fibres  from  its  anterior  surface  to  the  skin,  chiefly 
at  the  palmar  folds.  Opposite  the  heads  of  the  metacarpal  bones  it 
splits  into  four  parts,  one  for  each  finger,  connected  together  by  deep 
transverse  fibres.  Each  segment  is  prolonged  over  the  sheath  of 
the  corresponding  flexor  tendon,  and  finally  divides  into  two  lateral 
bands,  which  pass  one  on  either  side  to  be  attached  to  the  shaft  of 
the  metacarpal  phalanx,  and  may  be  prolonged  on  to  the  first  inter- 
phalangeal  joint  and  middle  phalanx.  The  lateral  thenar  and 
hypothenar  portions  of  the  radiating  fascia  are  much  thinner  than 


Fig.  31. 


the  central  portion,  and  merely  blend  with  the  fascia  covering  the 
muscles  of  the  thumb  and  little  finger. 

The  Palmaris  Brevis  (Fig.  18,  i6)  is  a  small  muscle  running 
transversely  below  the  pisiform  bone  and  immediately  beneath  the 
skin.  Arising  from  the  inner  edge  of  the  central  fascia  it  crosses 
the  ulnar  artery  and  nerve,  and  is  inserted  into  the  skin  on  the  inner 
side  of  the  hand.  It  is  supplied  by  the  ulnar  nerve.  During  its 
contraction  it  puckers  the  skin  at  its  insertion,  increases  the 


Fig.  31. — Transverse  section  of  hi 

1.  Palmar  integument. 

2.  Fat.^ 

3.  Kadiating  fascia. 

4.  Vessels  and  nerve  with  vaginal 

fascia. 

5.  Septal  process  connecting  fascia 

with  deep  radiating  structures 
of  palm. 


showing  palmar  fasciae  (W.  A.). 

6.  Lumbricalis  with  flexor  tendons. 

7.  Fascia  of  interossei. 

8.  Palmar  interosseous. 

9.  Dorsal  interosseous. 

10.  Metacarpal  bone. 

11.  Extensor  tendon. 

12.  Dorsal  fascia. 
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prominence  of  tiie  liypotTienar  eminence,  and  slightly  deepens  the 
hollow  of  the  hand. 

[The  central  portion  of  the  palmar  fascia  is  to  be  detached  from 
the  annuhir  ligament  and  turned  down,  care  being  taken  not  to 
injure  the  A^essels  and  nerves  which  are  close  beneath  ;  and  these  are 
then  to  be  cleaned.] 

The  Superficial  Palmar  Arch  (Fig.  19,  24)  is  the  direct  con- 
Fig.  32. 


tinuation  of  the  ulnar  artery,  which  reaches  the  palm  by  passing 
over  the  annular  ligament  on  the  radial  side  of  the  pisiform  bone, 
and  beneath  a  little  fibrous  slip  from  the  flexor  carpi  ulnaris 
(p.  57)  :  it  then  lies  between  the  radiating  palmar  fascia  and  the 


Fig.  32. — Relation  of  palmar  arches  to  flexure  lines  of  hand. 

1.  Inferior  fold.  5.  Radial  artery. 

2.  Middle  fold.  6.  Superficialis  volae. 

3.  Superior  fold.  7.  Deep  palmar  arch. 

4.  Ulnar  artery.  8.  Superficial  palmar  arch. 
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tendons  and  nerves.  The  vessel  is  subject  to  veiy  great  variations, 
but  if  regular,  forms  an  arch  with  the  convexity  forwards,  reaching 
to  about  midway  between  the  annular  ligament  and  the  root  of  the 
middle  finger,  as  far  as  the  middle  of  the  three  palmar  furroAvs 
(Fig.  32).  The  arch  is  completed  on  the  radial  side  either  by 
the  superficial  volar  branch  of  the  radial  artery,  which  generally 
pierces  a  few  of  the  fibres  of  the  abductor  poUicis,  or  more 
commonly  by  the  radialis  indicis  (p.  88)  or  princeps  pollicis : 
sometimes  by  all  of  these.  From  its  convexity  are  given  off" 
four  digital  arteries^  the  first  of  which  runs  to  the  ulnar  side  of 
the  little  finger,  whilst  the  three  others  bifurcate  about  half  an  inch 
from  the  web  of  the  fingers  to  supply  the  radial  side  of  the  little 
finger,  both  sides  of  the  ring,  both  sides  of  the  middle,  and  the 
ulnar  half  of  the  index  finger.  These  branches  traced  along  the 
sides  of  the  digits  will  be  found  to  supply  the  cutaneous  structures, 
the  sheaths  of  the  tendons  and  the  joints,  and  send  twigs  back  to 
anastomose  with  the  dorsal  arteries ;  finally  they  supply  the  pulp 
of  the  terminal  phalanx  and  form  a  plexus  beneath  the  nail.  They 
are  accompanied  by  the  digital  nerves  ;  but  their  relative  position 
differs  in  the  palm  and  in  the  fingers, — in  the  former  the  arteries 
are  superficial,  in  the  latter  the  nerves. 

Each  of  the  three  outer  digital  arteries  at  its  point  of  bifurcation 
receives  a  communicating  twig  from  the  interosseous  branches  of 
the  deep  arch  (radial  artery),  and  an  intermetacarpal  branch  from  the 
bifurcation  of  the  dorsal  digital  arteries.  The  branch  to  the  fore- 
finger inosculates  with  a  branch  on  the  other  side  of  the  finger 
also  derived  from  the  radial  (radialis  indicis). 

The  Profunda  Artery  is  a  small  communicating  branch  arising 
from  the  ulnar  artery  as  soon  as  it  has  crossed  the  annular  ligament. 
It  passes  deeply,  with  the  deep  branch  of  the  ulnar  nerve,  between 
the  abductor  and  the  flexor  brevis  minimi  digiti,  and  along  the 
ulnar  side  of  the  unciform  process.  It  will  be  found  to  complete 
the  deep  palmar  arch  of  the  radial  artery. 

The  median  artery  from  the  anterior  interosseous  (p.  59)  is 
.  sometimes  enlarged  and  joins  the  superficial  jDalmar  arch  or  supplies 
digital  branches. 

The  Ulnar  Nerve  (Fig.  22,  26)  accompanies  the  ulnar  artery 
oyer  the  annular  ligament,  lying  to  its  ulnar  side,  and  immediately 
divides  into  a  superficial  and  a  deep  portion.  The  dee]iJ)ranch  (22) 
accompanies  the  profunda  branch  of  the  ulnar  artery  (g.  v.)  supply- 
ing the  muscles  of  the  little  finger,  and  will  be  seen  again  in  the 
\  deep  dissection  of  the  palm.  The  sujjerficial  division  sends  a  small 
twig  to  the  palmaris  brevis  and  to  the  integument  of  the  ulnar 
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side  of  the  palm,  and  subdivides  into  two  digital  branches  which 
supply  one  and  a  half  fingers,  the  inner  one  running  on  the  ulnar 
side  of  the  little  finger,  and  the  other  bifurcating  at  the  roots  of 
the  fingers  into  branches  for  the  radial  side  of  the  little  and  ulnar 
side  of  the  ring  finger,  the  latter  uniting  with  a  branch  of  the 
median  nerve.  The  digital  nerves  can  be  traced  along  the  sides  of 
the  tendinous  sheaths,  lying  superficially  to  the  arteries  and  giving 
filaments  to  the  pulp  of  the  finger,  dorsal  twigs  to  the  matrix  of 
the  nail,  and  others  which  unite  with  the  dorsal  digital  nerves 
and  supply  almost  entirely  the  skin  over  the  backs  of  the  second 
and  third  phalanges."^ 

The  Anterior  Annular  Ligament  (Fig.  36,  i)  is  the  broad 
band  of  fascia  binding  down  the  fiexor  tendons  at  the  wrist.  It  is 
attached  on  the  outer  side  to  the  scaphoid  bone  and  to  both  sides  of 
the  groove  on  the  trapezium  (binding  down  the  flexor  carpi  radialis 
tendon),  and  on  the  inner  side  to  the  unciform  process  of  the 
unciform  bone,  and  slightly  to  the  pisiform  bone.  It  is  crossed  by 
the  ulnar  artery  and  nerv^e,  the  culaneous  palmar  nerves,  and  the 
tendon  of  the  palmaris  longus,  the  deep  fibres  of  which  are  inserted 
into  it ;  and  the  tendon  of  the  flexor  carpi  ulnaris  sends  an  expansion 
to  it  over  the  ulnar  artery  and  nerve.  The  outer  attachment  of 
the  ligament  gives  passage  to  the  tendon  of  the  flexor  carpi  radialis, 
while  beneath  the  ligament  lie  the  median  nerve,  the  tendons  of 
the  flexors  of  the  thumb  and  fingers,  and  two  carpal  bursal 
sheaths,  one  for  the  tendon  of  the  flexor  longus  pollicis,  the  other, 
larger  and  very  complex,  for  the  tendons  of  the  superficial  and 
deep  finger  flexors.  These  extend  from  just  above  the  annular 
ligament  to  about  the  middle  of  the  palm  ;  the  first  generally,  but 
not  constantly,  communicates  with  the  digital  bursal  sheath  of  the 
thumb  and  the  second  with  that  of  the  little  finger.  This  tissue 
occasionally  becomes  diseased,  when  fluid,  often  containing  numerous 
rice-like  bodies,  is  developed  in  it  in  considerable  quantity,  and 
forms  a  fluctuating  tumour  above  and  below  the  annular  ligament 
(Fig.  34). 

The  Median  IN"erve  (Fig.  22,  33)  is  flattened  as  it  passes 
st>eneath  the  annular  ligament  superficially  to  the  tendons,  and 


*  It  will  be  observed  that  the  number  of  fingers  supplied  by  the  ulnar  artery 
is  the  complement  of  that  supphed  by  the  nerve,  and  that  the  same  rule  holds 
with  respect  to  the  radial  artery  and  the  median  or  radial  nerves,  thus  :  — 


Ulnar  artery  . 
Ulnar  nerve 
Radial  artery 
Median  or  Eadial  nerve 


3.3  fingers. 
IJ  fingers. 
1|  fingers. 
3^  lingers. 
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divides  into  two  trunks  which  subdivide  into  four  digital  nerves,  to 
supply  three^and  a  half  fingers.  The  first  or  outermost,  after  giving 
a  small  branch  to  supply  the  abductor,  opjDonens,  and  outer  head 
of  the  flexor  brevis  pollicis,  bifurcates  to  sujDply  the  two  sides  of 
the  palmar  aspect  of  the  thumb ;  the  second  digital  nerve  sup]3lies 
the  radial  side  of  the  index-finger,  after  giving  a  small  twig  to  the 
first  lumbricalis  muscle  ;  the  third,  after  supplying  the  second 
iumbricalis,  bifurcates  near  the  roots  of  the  fingers  to  supply  the 
ulnar  side  of  the  index  and  the  radial  side  of  the  middle  fingers  ; 
the  fourth  bifurcates  to  supply  the  ulnar  side  of  the  middle  finger 

Fisr.  33. 
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and  the  radial  side  of  the  ring  finger,  this  last  branch  joining  the 
branch  from  the  ulnar  nerve  previously  seen.  The  digital  branches 
are  distributed,  like  those  of  the  nlnar  nerve,  to  the  pulp  on  th(^ 
palmar  side  of  the  digits  and  to  the  distal  half  of  the  dorsal 


mtegument. 


[The  nlnar  artery  is  to  be  divided  beyond  the  origin  of  the  profunda 
and  the  arch  turned  down  as  far  as  possible,  but  the  nerve  may  be 
left  nncut.    The  median  nerve  is  to  be  divided  at  the  wrist  and 


Fig.  33.— Section  of  hand  through  the  carpal  bones  (after  Henle). 


1.  Hypothenar  muscles. 

2.  Palmaris  brevis. 

3.  Ulnar  vessels  and  nerve. 

4.  Flexor  sublimis  and  profundus. 

5.  Median  nerve. 

6.  Flexor  longus  pollicis. 

7.  Flexor  carpi  radialis. 

8.  Thenar  muscles. 

9.  Base  of  first  metacarpal  bone. 

10.  Extensor  primi  internodii  pollicis. 

11.  Trapezium. 


12.  Extensor  secundi  internodii  pol- 

13.  Eadial  vessels.  [licis. 

14.  Extensor  carpi  radialis  longior. 

15.  Trapezoid. 

16.  Extensor  carpi  radialis  brevier. 

17.  Os  magnum. 

18.  Extensor  indicis. 

19.  Extensor  communis  digitorum. 

20.  Unciform. 

21.  Extensor  minimi  digiti. 

22.  Extensor  carpi  ulnaris. 
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turned  down,  and  the  flexor  tendons  with  the  lumbricales  muscles 
cleaned  and  traced  to  their  insertions.  The  sheaths  of  the  flexor 
tendons  have  been  already  described  (p.  54),  but.  at  least  one  more 
should  be  laid  open  in  order  that  the  tendons  may  be  w^ell  seen.] 


Fig.  34. 


The  Tendons  of  the  Flexor  Sublimis,  four  in  number,  pass 
beneath  the  annular  ligament  and  lie  immediately  beneath  the 
branches  of  the  median  nerve  in  the  palm.  Each  tendon  becomes 
somewhat  flattened,  and  on  the  first  phalanx  splits  into  two  portions, 
which  give  passage  to  the  tendon  of  the  flexor  profundus  between 


Fig.  34, — Diagram  of  carpal  and  digital  bursal  sheaths  of  finger  tendons. 

4.  Linea  hepatica. 

Digital  sheath  of  index  finger. 
Proximal  flexion  fold. 


1.  Carpal  sheath  of  flexor  longus 
poUicis. 

Carpal  sheath  of  flexors  sublimis 
and  profundus. 
3.  Digital  sheath  of  flexor  longus 
pollicis. 


o. 
6. 

8.  Middle  flexion  fold. 
10.  Distal  flexion  fold. 
12.  Digital  sheath  of  httle  finger, 
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them,  and,  after  uniting  beneatli  the  profundus,  divide  again  to 
become  inserted  into  the  ridges  bordering  the  palmar  surface  of  the 
second  phalanx.  The  tendons  are  united  to  the  sheath  and  to  each 
other  by  thread-like  processes  {ligamenta  longa),  and  by  shorter 
elastic  bands  (ligamenta  hrevia)^  the  latter  connectiug  each  tendon 
with  the  front  of  the  phalanx  near  its  insertion. 

The  Tendons  of  the  Flexor  Profundus  (Fig.  36,  7),  also 
four  in  number,  lie  beneath  the  corresponding  superficial  tendons, 
which  they  perforate  over  the  first  phalanges  ;  they  then  pass  on  to 
be  inserted  into  the  bases  of  the  third  phalanges. 

Each  pair  of  tendons  is  invested  by  a  digital  bursal  sheath, 
which  reaches  about  an  inch  above  the  cleft  of  the  fingers  ;  that  of 
the  little  finger  usually  communicating  with  the  carpal  sheath  already 
described  (p.  57).  The  digital  sheath  of  the  flexor  longus  pollicis 
is  nearly  always  continuous  with  the  carpal  sheath  of  the  tendon 
beneath  the  annular  ligament,  and  the  carpal  sheath  occasionally 
communicates  with  that  of  the  finger  tendons  (Fig.  34). 

The  Lumbricales  (Fig.  36,  7)  are  four  little  muscles  connected 
with  the  deep  flexor  tendons,  and  bear  some  resemblance  to  earth 
worms  (lumbrici).  The  first  lumbricalis,  counting  from  the  radial  side 
(and  sometimes  the  second),  arises  from  the  radial  side  of  a  single 
tendon,  but  the  others  arise  from  the  adjacent  sides  of  two  deep 
tendons.  The  four  muscles  end  in  small  tendons  which  wind_  to  the 
radial  sides  of  the  four  fingers,  and,  passing  in  front  of  the  palmar 
transverse  ligament  of  the  metacarpus,  are  inserted  into  the  expan- 
sions  of  the,  extensor  tendons  on  the  back  of  the  first  phalanges. 
The  lumbricales  act  with  the  interossei  as  flexors  of  the  first 
phalanges  and  extensors  of  the  second  and  third  phalanges.  The 


iirst  and  second  are  sapijlied  by  branches  of  the  median  nerve  ;  the 
third  and  fourth  receive  twigs  from  the  deep  branch  of  the  ulnar 
nerve,  which  will  be  seen  in  the  deeper  dissection. 

The  Tendon  of  the  Flexor  Longus  PoUieis  (Fig.  36,  9)  is 
on  the  same  level  as  the  tendons  of  the  fiexor  profundus,  and  can  be 
traced  between  the  sesamoid  bones  and  the  two  heads  of  the  flexor 
brevis  pollicis  to  the  base  of  the  terminal  ]3halanx  of  the  thumb. 
Its  vaginal  ligament  is  much  less  strongly  developed  than  those  of 
the  fingers. 

[The  tendons  of  the  flexor  profundus  are  to  be  divided  (but  not 
the  flexor  longus  pollicis)  and  turned  down  with  the  lumbricales  ; 
ithe  muscles  of  the  little  finger  and  thumb  are  to  be  carefully 


'dissected.] 
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Muscles  of  the  Little  Finger. 

The  Abductor  Minimi  Digiti  (Fig.  36,  lo)  is  the  most  super- 
ficial and  the  innermost  of  these.  It  arises  from  the  pisiform  bone 
and  slightly  from  the  tendon  of  the  flexor  carpi  nlnaris,  and  is  in- 
serted into  the  ulnar  side  of  the  base  of  the  first  phalanx,  giving  a 
small  fibrous  expansion  to  the  ulnar  side  of  the  extensor  tendon^ 
opposite  to  the  similar  expansion  derived  from  the  third  palmar 
interosseous. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  36,  8)  is  often 
closely  connected  with  the  abductor  ;  but  the  deep  branches  of  the 
ulnar  artery  and  nerve  which  pass  between  the  two  will  serve  as 
guides  to  the  point  of  separation.  It  arises  from  the  unciform  pro- 
cess of  the  unciform  bone  and  from  the  annular  ligament,  and  is 
inserted  with  the  abductor  into  the  base  of  the  first  phalanx. 

Actions. — The  abductor  and  flexor  brevis  are  flexors  and  abductors 
of  the  first  phalanx,  and  the  former  by  its  slip  to  the  extensor 
tendon  aids  in  the  extension  of  the  second  and  third  phalanges ; 
both  muscles  act  secondarily  as  flexors  of  the  metacarpal  bone. 

The  Opponens  (flexor  ossis  metacarpi)  Minimi  Digiti  is 
the  deepest  of  the  set,  and  arises  from  the  unciform  process  close  to 
the  preceding  muscle  and  from  the  annular  ligament.  It  spreads 
into  a  triangular  shape,  and  is  inserted  into  the  inner  margin  of  the 
shaft  _of  the  fifth  metacarpal  bone,  thus  resembling  the  opponens 
poUicis  as  to  insertion,  but  the  power  of  opposition  in  the 
little  finger  is  much  more  limited  than  in  the  thumb.  The  meta- 
carpal bone  of  the  little  finger,  however,  has  a  range  of  from  10  to 
15  degrees  of  movement  in  the  antero-230sterior  direction,  and  by 
means  of  this  power  of  flexion  the  transverse  diameter  of  the  hand 
can  be  diminished,  and  the  hollow  of  the  palm  increased.  It 
should  be  noticed  that  the  base  of  the  metacarpal  phalanx  of  this 
digit  is  somewhat  saddle-shaped. 

Muscles  of  the  Thumb. 

The  Abductor  Pollicis  (Fig.  36,  2)  is  a  slender  muscle,  and  is 
the  most  superficial  of  the  series.  It  ai^ises  from  the  annular  ..liga; 
ment,  and  usually  from  the  ridge  on  the  trapezium  and  from  the 
tubercle  of  the  scaphoid.  It  is  inserted  into  the  outer  side  of  the 
base  of  the  first  phalanx  of  the  thumb,  with  the  outer  half  of  the 
Hexor  brevis,  and  gives  a  fibrous  expansion  to  join  the  side  of  the 
tendon  of  the  extensor  secundi  internodii  pollicis.    The  superficialis 
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volse  artery  commonly  runs  througli  its  fibres  to  join  the  superficial 
palmar  arch. 

Its  action  is  to  abduct  and  flex  the  metacarpal  bone,  to  flex  the 
first  phalanx,  and  by  virtue  of  its  expansion  to  the  extensor  tendon, 
to  extend  the  ungual  phalanx.  It  must  be  divided  to  see  the 
following  : — 

(  The  Opponens  PoUicis  (flexor  ossis  metacarpi  pollicis)  (Fig. 
36,  3)    arises   from  the 

front  of  the  trap^ezium  and  Fig-  35. 

^om  the  annular  ligament, 

mK  IF   inserted  into  the  i-  

outer  border  of  the  shaft 
of  the  metacarpal   bone  „ 
of  the  thumb.     Its  action 
is  to  flex  and  adduct  the 
metacarpal  and  so  help  to 

"  oppose  "  the  thumb   to  3  

the  fingers,  an  action  pecu- 
liar to  man  and  monkeys. 

The  Flexor  Brevis 
PoUleis  (Fig.  36,  4)  con- 
sists of  two  portions  at 


Fig.  3-5.— Muscles  of  thumb,    ^  1 

from  a  dissection  by  F.  Gr.     ^  " 
Parsons  (W.  A.). 

1.  Extensor  ossis  metacarpi 

pollicis. 

2.  Radial  vessels  (cut) . 

3.  First  metacarpal  bone. 

4.  Deep  palmar  arch. 

5.  Extensor    secundi  inter- 

nodii. 

6.  Ulnar  head  of  flexor  brevis 

pollicis. 

7.  Extensor  primi  internodii. 

8.  First    dorsal  ^interosseous 

(partly  removed) . 

9.  Dorsal  expansion  of  ad- 

ductor. 
10.  Adductor  obliquus. 
12.  Adductor  trans  versus. 
14.  Second  metacarpal  bone. 


*  By  the  terms  '  abduction  '  and  *  adduction '  are  implied  the  movement  of 
the  thumb  at  the  carpo-metacarpal  joint  from  and  towards  the  level  of  the  palm. 
Flexion  and  extension  are  oblique  movements  at  the  same  articulation  in  the 
plane  of  phalangeal  flexion. 
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its  insertion,  between  which  the  tendon  of  the  long  flexor  is 
placed,  one,  the  outer  or  superficial  head,  being  more  or  less  con- 
joined with  the  abductor,  and  the  other  deeply  placed  between  the 

adductor  obliquus  and  the  ab- 
ductor  indicis.  The  outer  arises 
from  the  lower  part  of  ±he  annu-^ 
lar  ligament,  and  is  inserted 
with  the  abductor  into  the  outer 
side  of  the  base  of  the  first  pha- 
lanx ;  a  sesamoid  bone  being 
developed  in  its  tendon.  It  is 
usually  joined  by  an  oblique  slip 
from  the  adductor  obliquus.  The 
inner  head,  of  very  small  size, 
arises  from  the  ulnar  side  of  the 
base  of  the  first  metacarpal  bone, 
and  is  inserted  with  the  adduc- 
tor obliquus.  It  has  the  aspect 
of  a  small  palmar  interosseous 
muscle  (Fig.  35). 

The  Adductor  Obliquus 
PoUicis  (Fig.  36,  5),  formerly 
known  as  the  inner  head  of  the 
flexor  brevis  pollicis,  mses  from 
the  bases  of  the  second  and  third 
metacarpal  bones,  the  sheath  of  the  flexor  carpi  radialis,  and  the  os 
magnum.  It  is  inserted  with  the  deep  head  of  the  flexor  brevis 
and  the  adductor  transversus  into  the  inner  side  of  the  base  of  the 
first  phalanx,  a  sesamoid  bone  being  developed  in  its  tendon 
where  it  plays  over  the  head  of  the  metacarpal  bone.  It  often  gives 
an  oblique  slip  beneath  the  long  flexor  tendon  to  join  the  outer  head 


Fig.  36. — Muscles  of  the  hand  (from  Wilson). 


1.  Annular  ligament. 

2.  2.  Origin  and  insertion   of  the 

abductor  pollicis  muscle, 

3.  Opponens  pollicis, 

4.  Superficial  portion  of  the  flexor 

brevis  pollicis. 

5.  Adductor  obliquus  pollicis. 

G.  Adductor  transversus  pollicis. 

7,  7.  The  lumbricales muscles,  arising 
from  the  deep  flexor  tendons, 
upon  which  the  figures  are 
placed.    The  tendons  of  the 


flexor  sublimis  have  been  re- 
moved. 

8.  Flexor  brevis  minimi  digiti. 

9.  The  tendon  of  the  flexor  longus 

pollicis,  passing  between  the 
two  portions  of  the  flexor  brevis 
to  the  last  phalanx. 
10.  Abductor  minimi  digiti. 

12.  Pisiform  bone. 

13.  First  dorsal  interosseous  muscle, 

the  abductor  indicis. 
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of  the  flexor  brevis,  and  sends  an  expansion  to  the  inner  side  of  the 
extensor  secnndi  internodii  tendon  (opposite  to  the  similar  expansion 
from  the  abductor  pollicis).  The  deep  palmar  arch  is  buried  in  its 
fibres  of  origin,  and  emerges  between  it  and  the  adjacent  border  of 
j  the  adductor  transversus  (Fig.  35). 

The  Adductor  Transversus  Pollicis  (Fig.  36,  6)  arises  from 
the  narrow  anterior  surface  of  the  lower  two-thirds  of  the  shaft  of 
the  middle  metacarpal  bone,  and  is  inserted  into  the  inner  side  of 
the  base  of  the  first  phalanx  of  the  thumb,  and  into  the  tendon 


Fig'.  37. 


of  the  extensor  secundi  internodii ;  the  muscle  forming  a  triangle 
Avith  its  base  to  the  ulnar  side.  It  necessarily  covers  the  muscles  in 
the  first  and  second  interosseous  spaces  (which  may  be  seen  in  part 
at  its  anterior  border),  and  will  have  to  be  divided  to  expose  them. 

The  Deep  Branch  of  the  Ulnar  ISTerve  (Fig.  22,  22)  is  to 
be  traced  out,  and  wdll  be  found  to  arise  from  the  ulnar  trunk  near 
the  pisiform  bone,  and  to  pass  with  the  profunda  vessels  around  the 
ulnar  side  of  the  root  of  the  unciform  process  and  between  the  flexor 
I  brevis  and  the  abductor  minimi  digiti,  giving  branches  to  these  and 
to  the  opponens.  It  then  forms  an  arch  across  the  bases  of  the 
metacarpal  bones,  accompanying  the  deep  palmar  arch,  and  supplies 
the  two  innermost  lumbricales,  the  seven  interossei  muscles  (palmars^ 
J-  and  doi^l),  the  oblique  and  transverse  adductors,  and  the  deep  head 
of  the  flexor  brevis  pollicis. 


I  Fig.  37. — Insertion  of  muscles  of  thumb  (from  Duclienne). 

a.  Abductor  pollicis.  e.  Tendinous  extension  from  abductor 

j     b.  Opponens  pollicis.  and  flexor  brevis  joining  tendon 

c.  Outer  bead  of  flexor  brevis.  of  extensor  secundi  internodii. 

I     d.  Tendon  of  extensor  secundi  intcr- 
I  nodii. 
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The  Deep  Palmar  Arch,  the  termination  of  the  radial  artery, 
commences  in  the  first  interosseous  space  immediately  after  passing 
through  the  interval  between  the  two  heads  of  the  abductor  indicis. 
It  may  be  traced,  with  its  venae  comites,  running  in  the  fibres  of 
origin  of  the  adductor  obliquus  pollicis  to  emerge  between  the  adja- 
cent borders  of  this  muscle  and  the  adductor  transversus  pollicis. 

The  deep  arch  has  a  slight  convexity  towards  the  fingers,  and  is 
placed  at  the  junction  of  the  bases  with  the  shafts  of  the  metacarpal 
bones.  It  is  completed  by  anastomosis  with  the  deep  branch  of  the 
ulnar  artery. 

Its  branches  are  as  follows  : — 

1 .  Princeps  pollicis,  a  large  branch  of  uncertain  origin,  sometimes 
arising  from  the  radial  at  the  back  of  the  abductor  indicis,  but 
usually  on  the  palmar  side  of  the  muscle  ;  it  passes  along  the  meta- 
carpal bone  of  the  thumb,  and  then  bifurcates  to  supply  both  sides 
of  the  thumb  superficially.  It  frequently  receives  an  anastomotic 
branch  from  the  superficial  palmar  arch. 

2.  Eadialis  indicis,  arising  near  or  with  the  last,  runs  on  the 
palmar  aspect  of  the  abductor  indicis  to  the  forefinger,  of  which  it 
supplies  the  radial  side,  receiving  a  branch  of  communication  from 
the  superficial  palmar  arch,  and  anastomosing  at  the  tip  of  the  finger 
with  the  digital  artery  derived  from  the  superficial  arch. 

3.  Small  recurrent  branches  to  the  carpus,  anastomosing  with 
branches  of  the  anterior  carpal  arch  beneath  the  flexor  tendons  and 
annular  ligament. 

4.  Three  perforating  arteries  to  the  dorsum,  passing  between 
the  heads  of  the  three  inner  dorsal  interosseous  muscles  to  join  the 
dorsal  digital  arteries. 

5.  Three  interosseous  arteries,  which  run  on  the  three  palmar 
interosseous  muscles  to  the  roots  of  the  fingers,  and  then  anastomose 
with  the  digital  branches  of  the  superficial  arch  at  their  points  of 
bifurcation.    They  supply  the  interossei. 

The  tendon  of  the  Flexor  carpi  radialis  can  now  be  easily  traced 
through  the  groove  in  the  trapezium  to  its  insertion  into  the  base  of 
the  second  and  third  metacarpal  bones. 

The  Palmar  Transverse  Metacarpal  Ligament  passes  in 
front  of  the  heads  of  the  metacarpal  bones,  and  is  closely  connected 
with  the  sheaths  of  the  flexor  tendons  and  the  glenoid  plates  of  the 
metacarpo-phalangeal  articulations.  The  lumbricales  and  the  digital 
vessels  and  nerves  pass  in  front  of  it  to  reach  the  fingers.  It  must 
be  divided  to  follow  out  the  interossei,  which  pass  beneath  it. 

The  Dorsal  Transverse  Metacarpal  Ligament  is  a  compara- 
tively delicate  band  of  fibres  joining  the  heads  of  the  metacarpal 


THE  INTEROSSEOUS  MUSCLES. 


89 


bones  posteriorly.  The  tendons  of  the  interossei  of  each  space  run 
through  a  kind  of  sheath  formed  by  the  two  transverse  ligaments 
and  the  metacarpal  bones  which  they  connect. 

The  Interosseous  Muscles  are  seven  in  number,  three  palmar 
and  four  dorsal.  Two  of  the  palmar  interossei  are  readily  seen,  but 
the  adductor  pollicis.  must  be  entirely  detached  from  the  middle 
metacarpal  bone  in  order  to  expose  the  remaining  one. 


Fig.  38.  Fig.  39. 


The  Three  palmar  interossei  (Fig.  38)  are  muscles  placed  in  the 
three  metacarpal  spaces  betw^een  the  fingers,  and  are  numbered  1st, 
2nd,  and  3rd  from  the  radial  side.  They  are  arranged  as  acZductors 
of  the  fingers  to  an  imaginary  line  prolonged  through  the  long  or 


Fig.  38.  — The  three  palmar  interosseous  muscles  of  the  hand  (drawn  by 

J.  T.  Gray). 

1.  Tendon  of  flexor  carpi  ulnaris.  2.  Tendon  of  flexor  carpi  radialis. 

Fig.  39. — The  four  dorsal  interosseous  muscles  of  the  hand  (drawn  by 

J.  T.  Gray). 

1.  Tendon  of  extensor  carpi  radialis       2.  Tendon  of  extensor  carpi  radialis 
longior.  brevier. 

3.  Tendon  of  extensor  carpi  ulnaris. 
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middle  metacarpal  bone,  as  follows  : — The  1st  palmar  interosseous 
muscle  arises  from  the  ulnar  side  of  the  2nd  metacarpal  bone,  and 
is  inserted  into  the  ulnar  side  of  the  base  of  the  corresponding  first 
phalanx  ;  the  2nd  arises  from  the  radial  side  of  the  4th  metacarpal 
bone,  and  is  inserted  into  the  radial  side  of  the  corresponding  first 
phalanx  ;  the  3rd  arises  from  the  radial  side  of  the  5th  metacarpal 


bone,  and  is  inserted  into  the  radial  side  of  the  corresponding  first 
phalanx.  Each  muscle  also  sends  an  important  expansion  to  the 
adjacent  side  of  the  corresponding  extensor  tendon. 

The  Four  dorsal  interossei  (Fig.  39)  are  bipenniform  muscles 
arising  from  the  adjacent  sides  of  the  metacarpal  bones,  and  are 
therefore  seen  from  the  front  by  the  sides  of  the  palmar  muscles  to 
some  extent,  but  are  best  dissected  from  behind.  They  are  arranged 
as  adductors  from  an  imaginary  line  drawn  through  the  middle 
metacarpal  bone,  and  are  therefore  inserted  as  follows  : — The  1st 
(abductor  indicis)  into  the  radial  side  of  the  base  of  the  first  phalanx 
of  the  fore-finger ;  the  2nd  into  the  radial  side  of  the  base  of  the 
first  phalanx  of  the  middle  finger ;  the  3rd  into  the  ulnar  side  of  the 
same  phalanx  ;  the  4th  into  the  ulnar  side  of  the  first  phalanx  of 
the  ring-finger,  each  muscle,  as  in  the  case  of  the  palmar  interossei, 
giving  a  slip  of  insertion  into  the  corresponding  extensor  tendon."^ 


Fig.  40. — Attachment  of  an  interosseous  muscle  (from  Duchenne). 

a.  Interosseous  muscle.  c.  Slip  passing  forward  to  (d)  side  of 

b.  Attachment  to  base  of  first  pha-  extensor  tendon. 

lanx.  e.  Central  portion  of  extensor  tendon. 

*  The  long  extensor  tendon  of  each_digit  hence  receives  a  fibrous  slip  on  each 
side^  The  thumb  tendon  from  the"''aEauctor  and  adductor  poUicis^  thelnSex 
tendon  from  the  first  dorsal  and  first  palmar  interossei,  the  middle  finger  tendon 
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Action. — The  insertions  into  the  base  of  the  first  phalanx  (Fig.  40) 
enable  the  mterossei  to  act  as  flexors  of  that  phalanx,  and  to  give 
lateral  movement  to  the  fingers  to  which  they  are  attached.  The 
slip  (d)  sent  forward  to  join  the  extensor  tendon  extends  the  second 
and  third  phalanges  ;  and  thus  the  action  of  the  interossei  includes 
adduction  to  and  abduction  from  the  median  line  of  the  hand,  with 
flexion  of  the  first  and  extension  of  the  second  and  third  phalanges. 
The  lambricales  act  in  a  similar  manner,  but  have  more  power  in 
initiating  the  flexion  of  the  first  phalanges,  and  they  strengthen  the 
radial  side  of  the  metacarpo-phalangeal  joints. 

The  whole  of  the  interossei  are  sup2^licd  by  the  ulnar  nerve. 

[The  interosseous  muscles  of  the  hand  should  be  compared  with 
those  of  the  foot,  when  the  same  arrangement  will  be  found  to  exist 
in  both  cases,  with  the  exception  that,  in  the  foot,  the  imaginary  line 
for  abduction  and  adduction  is  drawn  through  the  long  or  second  toe, 
the  ]nuscles  being  arranged  in  accordance.] 

Ligaments  of  the  Clavicle  axd  Scapula. 

[The  muscles  about  the  scapula  are  to  be  followed  to  their  exact 
insertions  and  cut  short ;  the  deltoid  and  the  remains  of  the  trapezius 
must  be  carefully  removed  in  order  that  the  ligaments  of  the  scapula 
and  clavicle  may  be  seen. J 

The  Sterno-Clavicular  Articulation  is  a  double  ginglymus 
between  the  inner  end  of  the  clavicle  and  the  sternum  and  first 
costal  cartilage,  and  its  cavity  is  subdivided  into  two  parts  by  an 
interarticular  fibro-cartilage.  The  capsule  is  formed  by  anterior  and 
posterior  stern o-clavicular  ligaments,  and  is  strengthened  by  an  inter- 
clavicular ligament  above,  and  a  costo- clavicular  or  rhomboid  ligament 
below.  These  structures  are  dissected  with  the  head  and  neck  (see 
Anterior  Triangle). 

The  Aeromio-Clavicular  Articulation  (Fig.  41)  is  a  rotary 
arthrodial  joint,  with  an  inter-articular  fibro-cartilage,  usually  im- 
perfect, but  occasionally  complete  and  dividing  the  synovial  cavity 
into  two  parts.  The  joint  fissure  runs  straight  from  before  back- 
wards, and  the  articular  surfaces  of  the  bones  are  so  bevelled  as  to 
favour  upward  displacement  of  the  clavicle  upon  the  acromion. 

The  Superior  acromio-clavicular  ligament  (i)  is  a  quadrilateral 
band  of  short  strong  fibres,  more  or  less  connected  with  the  fibres 

from  the  second  and  third  dorsal  interossei,  the  ring  finger  tendon  from  the 
second  palmar  and  fourth  dorsal  interossei,  and  the  little  finger  tendon  from  the 
third  palmar  interosseous  and  the  abductor  minimi  digiti. 
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of  the  trapezius  and  deltoid.  It  is  in  reality  continuous  with  the 
inferior  acromio-davicular  ligament^  which  is  similar  in  shape,  but 
placed  below  the  joint,  the  two  forming  a  capsule. 

The  Coraco-Clavicular  Ligament  (Fig.  41,  2,  3)  is  really 


Fig.  41. 


but  one  ligament  twisted  upon  itself  so  as  to  present  two  surfaces, 
to  which  the  names  Conoid  and  Trapezoid  have  been  given.  The 
two  parts  are  separated  by  the  insertion  of  the  subclavius  and  by  a 
bursa. 

The  'Oonoid  ligament  (3)  is  the  posterior  portion,  and  resembles 


Fig.  4L — Ligaments  of  the  scapula 

1.  Superior  acromio-clavicular  liga- 

ment. 

2.  Coraco- clavicular  ligament  (trape- 

zoid). 

3.  Coraco -clavicular  ligament  (co- 

noid). 

4.  Coraco-acromial  ligament. 

5.  Transverse  ligament. 

6.  Capsular  ligament. 


and  shoulder-joint  (from  Wilson). 

7.  Coraco-humeral  ligament. 

8.  The  long  tendon  of  the  biceps 

issuing  from  the  capsular  liga- 
ment and  entering  the  bicipital 
groove. 

9.  Extra  capsular  portion  of  shoulder 

socket,  formed  by  under  surface 
of  acromion  and  coraco-acro- 
mial ligament. 
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a  cone  with  the  base  upwards.  It  is  attached  to  the  j)osterior  and 
inner  part  of  the  base  of  the  coracoid  process  helou^  and  to  the 
tubercle  on  the  under  surface  of  the  clavicle  and  part  of  the 
adjacent  bone  above. 

The  Trajjezoid  ligament  (2)  might  be  more  suitably  called  rhom- 
boid from  its  shape.  It  is  a  quadrilateral  band  of  fibres  attached 
to  the  line  on  the  posterior  part  of  the  upper  surface  of  the  coracoid 
process  below,  and  to  the  line  leading  to  the  tubercle  on  the  under 
surface  of  the  clavicle  above.  It  is  anterior  and  external  to  the 
conoid  ligament. 

The  Coraco-Acromial  Ligament  (Fig.  41,  4)  is  a  triangular 
band  attached  to  the  outer  side  of  the  coracoid  process,  and  by  its 
smaller  end  to  the  tip  of  the  acromion  process,  and  often  presents  a 
cleft  through  which  passes  a  vessel  and  occasionally  a  slip  of  the 
pectoralis  minor.  It  arches  above  the  shoulder-joint  and  prevents 
dislocation  upwards.  It  is  loosely  stretched  between  its  two  attach- 
ments in  order  that  it  may  adapt  itself  to  the  curve  of  the  head  of 
the  humerus,  for  which  it  forms,  together  with  the  acromion,  a 
supplementary  socket. 

The  Transverse  Ligament  (Fig.  41,  5)  is  a  short  band  con- 
verting the  supra-scapular  notch  into  a  hole,  and  giving  origin  to 
part  of  the  omo-hyoid  muscle.     It  is  often  divided  into  two  parts 
by  the  supra-scapular  vein.    The  supra-scapular  artery  goes  over 
.  the  ligament,  but  the  nerve  beneath  it. 

Movements  of  Clavicular  Joints. — The  sterno-clavicular  joint  is  the 
centre  for  the  movements  of  the  entire  shoulder  girdle.  It  admits 
of  motion  of  the  clavicle  forwards  and  backwards  around  a  vertical 
axis,  and  upwards  and  downwards  around  an  antero  posterior  axis. 
The  bone  is  raised,  and  with  it  the  scapula  and  humerus,  by  the 
upper  part  of  the  trapezius,  the  clavicular  head  of  the  sterno- 
'  cleido-mastoid,  the  levator  anguli  scapulae,  and  the  rhomboids.  It 
is  depressed  by  the  weight  of  the  arm,  assisted  by  the  subclavius,  the 
pectoralis  minor,  the  lower  fibres  of  the  trapezius,  and  (indirectly) 
by  the  latissinius  dorsi.  It  is  dmwn  foi^ward  by  the  serratus.  magnus 
and  the  sternal  fibres  of  the  pectoralis  major  and  backward  by  the 
rhomboidei  and  trapezius.  The  two  clavicular  joints  thus  share 
I   between  them  movements  in  all  directions. 

■  The  movements  of  the  acromio-clavicular  joints  are  also  very 
important.  The  scapula  rotates  around  an  axis  passing  through 
the  clavicular  facet  in  the  direction  of  the  long  axis  of  the  clavicle ; 

I  and  it  is  this  movement  which  allows  the  forward  movement  of  the 
arm  to  be  carried  above  the  level  of  the  shoulder.    The  forward 

I    I'otation  causes  the  glenoid  cavity  to  look  upwards,  carrying  with 
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it  the  humeruSj  and  is  effected  by  the  lower  digitations  of  the 
serratus  magnus,  aided  by  the  upper  fibres  of  the  trapezius ;  the 
opposite  movement  is  due  to  the  rhomboideus  major. 

The  Shoulder  Joint. 

[The  muscles  surrounding  the  shoulder  are  to  be  carefully  removed, 
those  which  are  inserted  into  the  tubercles  of  the  humerus  being  dis- 
sected as  close  to  the  capsular  ligament  as  possible  without  injuring 
it,  and  then  cut  short.] 

The  shoulder  is  an  enarthrodial  or  ball-and-socket  joint,  invested 
by  a  capsular  ligament.  It  is  surrounded  and  strengthened  by  the 
following  muscles  : — above  by  the  supra-spinatus,  below  by  the  long 
head  of  the  triceps,  in  front  by  the  subscapularis,  and  behind  by 
the  infra-spinatus  and  teres  minor. 

Movements. — The  shoulder-joint  admits  of  flexion,  extension, 
abduction,  adduction,  rotation,  and  circumduction.  The  humerus  is 
flexed  (in  front  of  the  trunk)  by  the  pectoralis  major  and  coraco- 
brachialis,  the  anterior  fibres  of  the  deltoid,  and  the  biceps.  It  is 
extended  (behind  the  trunk)  by  the  latissimus  dorsi,  teres  major  and 
minor,  and  posterior  fibres  of  the  deltoid.  It  is  adduded  by  the  pecto- 
ralis major,  latissimus  dorsi,  the  two  teres  muscles,  coraco-brachialis, 
long  head  of  triceps,  lower  fibres  of  subscapularis,  and  slightly  by 
the  short  head  of  the  biceps ;  and  abducted  by  the  deltoid,  supra- 
spinatus,  and  the  long  head  of  the  biceps.  Rotation  oiitivards  is  pro- 
duced by  the  infra-spinatus  and  teres  minor  ;  imvards  by  the  supra- 
spinatus,  subscapularis,  teres  major,  latissimus  dorsi,  and  pectoralis 
major  muscles.  The  last  two  muscles  are  antagonistic  in  the  fact 
that  the  pectoralis  major  draws  the  arm  forward  across  the  chest, 
after  rotating  it,  whilst  the  latissimus  dorsi  draws  it  behind  the 
back.  The  range  of  the  movements  of  the  humerus  around  the 
three  axes — sagittal,  frontal  and  ventral — is  from  only  90°  to  lOO'* 
for  each.  Abduction  and  flexion  of  the  arm  are  hence  effected  only 
in  part  at  the  shoulder-joint,  the  rest  of  the  movement  taking  place 
at  the  sterno  and  acromio-clavicular  articulations. 

The  Capsular  Ligament  (Fig.  41,  6)  is  seen  to  be  loose,  allow- 
ing partial  dislocation  of  the  humerus  now  that  all  the  muscles  are 
divided,  and  there  is  almost  always  an  opening  on  its  inner  side 
above  the  subscapularis  tendon,  by  which  the  bursa  of  the  sub- 
scapularis communicates  with  the  articular  cavity.  The  capsule  is 
attached  above  to  the  outer  margin  of  the  glenoid  cavity  of  the 
scapula,  and  below  to  the  anatomical  neck  of  the  humerus,  except 
on  the  inner  side,  where  it  is  prolonged  downwards  as  far  as  the 
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surgical  neck.  It  bridges  across  the  bicipital  groove,  leaving  an 
aperture  for  the  long  tendon  of  the  biceps  (Fig.  41,  8).  It  is 
thickened  in  front  by  an  accessory  band  of  fibres,  the  Gomco-humeral 
ligament,  attached  above  to  the  lower  part  of  the  posterior  border  of 
the  coracoid  process,  and  below  to  the  greater  tuberosity  of  the 
humerus.  This  band  is  regarded  by  Mr.  Bland  Sutton  as  a  degene- 
ration of  the  pectoralis  minor  tendon,  a  slip  from  which  occasionally 
reaches  it  by  piercing  the  coraco-acromial  ligament. 

The  Gleno-humeral  ligaments  are  accessory  bands  springing  from 
the  anterior  border  of  the  glenoid  cavity,  seen  on  opening  the 
capsule  from  behind.  The  sujjerior,  narrow  and  rounded,  is  attached 
above  to  the  upper  part  of  the  anterior  margin  of  the  glenoid 
cavity  in  front  of  the  origin  of  the  long  head  of  the  biceps,  and 
below  to  the  upper  part  of  the  lesser  tuberosity  of  the  humerus. 


Fio-.  42, 


Fig.  42. — Diagrammatic  section  of  shoulder  through  bicipital  groove  (W.  A.). 


1.  Deltoid. 

2.  Acromion. 

3.  Subacromial  bursa. 

4.  Glenoid  ligament. 

o.  Capsule  of  shoulder  joint. 

6.  Glenoid  cavity. 

7.  Long  tendon  of  biceps. 

8.  Glenoid  ligament. 


9.  Synovial  membrane  lining  capsule 
and  ensheathing  biceps  tendon. 

10.  Inner  fold  of  capsule  and  synovial 

membrane. 

11.  Extra-articular  portion  of  biceps 

tendon. 

12.  Humerus. 
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It  is  suppo^-ed  to  represent  the  ligaiiieiitum  teres  of  the  lower 
extremity.  The  inferior  gleno-hiinieral  ligament,  broad  and  strong,  \ 
runs  from  the  lower  half  of  the  anterior  border  of  the  glenoid  cavity 
to  the  anterior  and  inner  side  of  the  neck  of  the  humerus.  A 
middle  band  is  sometimes  described  between  the  two  foresfoino-, 
arising  with  the  superior  and  attached  below  to  the  inner  side  of 
the  lesser  tuberosity.  | 

The  tendon  of  the  bicej)s  is  to  be  followed  into  the  articulation  by  | 
hiying  open  the  capsular  ligament.     It  will  be  found  invested  by  a 
tube  of  synovial  membrane,  and  attached  to  the  glenoid  ligament  and  ' 
upper  part  of  the  glenoid  cavity.   Its  synovial  sheath  can  be  demon- 
strated before  the  capsule  is  opened  by  making  traction  upon  the 
tendon  during  flexion  and  abduction  of  the  arm,  when  the  lower 
portion  of  the  tube  emerges  from  the  bicipital  opening  (Fig.  41).  | 
This  should  be  remembered  in  amputation  of  the  arm  through  the 
surgical  neck  of  the  humerus,  when  the  tendon  is  divided,  as  other- 
wise the  joint  may  be  opened. 

The  Glenoid  Ligament  (Fig.  42,  4)  is  a  fibrous  ring  continu- 
ous with  the  tendon  of  the  biceps  and  attached  around  the  border  of 
the  glenoid  cavity,  which  it  therefore  deepens. 

There  is  a  single  Synovial  Membrane  in  the  shoulder-joint, 
which  is  reflected  over  the  glenoid  and  capsular  ligaments  and 
around  the  tendon  of  the  biceps  (Fig.  42). 

The  Elbow  JoijsT. 

[The  muscles  about  the  elbow  are  to  be  removed,  and  great  care  1 
must  be  taken,  in  detaching  the  supinator  brevis,  not  to  remove  or 
damage  the  external  lateral  and  the  orbicular  ligaments.  Beneath 
the  triceps  close  to  the  joint  may  be  found  a  little  slip  of  muscular 
fibre  attached  to  the  lower  end  of  the  humerus  and  the  back  of  the 
joint ;  this  is  the  Siihancoyuus,  which  is  however  often  wanting  or 
but  slightly  developed.    All  the  muscles  of  the  fore-arm  and  hand 
should  now  be  removed  to  facilitate  tlie  examination  of  the  wrist,  ! 
&c.    In  removing  the  deep  muscles  of  the  fore-arm,  care  must  be  | 
taken  not  to  injure  the  interosseous  membrane  and  the  oblique 
ligament.] 

The  joint  between  the  humerus  and  fore-arm  bones,  the  elbow  ! 
joint  proper,  is  almost  a  pure  ginglymus  or  hinge,  and  is  provided  | 
with  anterior,  posterior  and  lateral  ligaments.  The  superior  radio-  j 
ulnar  articulation  which  is  continuous  with  the  elbow  joint  is  an  ^ 
example  of  diarthrosis  rotator  ins,  the  head  rotating  in  a  ring  formed 
partly  of  bone,  partly  of  ligament.  All  these  ligaments  unite  to 
form  one  general  capsule  enclosing  a  single  synovial  cavity. 
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The  Anterior  Ligament  fFig.  44,  i  j  is  a  Lroad  Lut  thin 
membrane  attached  to  the  humerus  immediately  above  the  coronoid 
and  radial  fossae,  and  below  to  the  coronoid  j^rocess  of  the  ulna,  a 
little  below  its  edge,  and  to  the  front  of  the  orbicular  ligament. 

The  Posterior  Ligament  is  thin  and  loose,  and  is  attached  to 
the  humerus  aljove  the  olecranon  fossa  and  to  the  exteiTial  and  posterior 
borders  of  the  olecranon  process  of  the  ulna,  a  short  distance  behind 


Fi-.  43 


the  articular  surface.  Its  strongest  fibres  usually  form  a  transverse 
band  bridging  across  the  olecranon  fossa.  It  gives  attachment  by 
its  posterior  surface  to  a  few  fibres  of  the  triceps  (s'ah- anconeus)  and 
anteriorly  is  connected  with  a  plica  adiposa  which  fills  the  olecranon 
'fossa  during  flexion,  but  is  drawn  upwards  by  the  sub-anconeus  in 
extension. 


II 


I  Fig.  43.— Section  of  elLow  (from  Braune). 

1.  Biceps.  6.  Supinator  brevi?. 

2.  Brachialis  anticus.  6.  Extensor  carpi  radialis  longior. 

3.  Musculo-spiral  nerve.  7.  Extensor  carpi  ulnaris. 

4.  Supinator  longus.  8.  Triceps. 

H.  H 
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The  Internal  Lateral  Ligament  (Fig.  44,  4)  is  triangular,  the 
apex  being  attached  to  the  lower  part  of  the  prominent  internal 
condyle,  and  the  base  reaching  all  along  the  inner  margins  of  the 
coronoid  and  olecranon  processes,  and  bridging  across  the  notch 


Eig.  44. 


The  External  Lateral  Ligament  (Fig.  45,  3)  is  a  short  thick 
band  attaclied  to  the  lower  part  of  the  outer  condyle,  and  radiating 
to  its  attachment  to  the  orbicular  ligament  of  the  radius,  and 


Fig.  44. —Ligaments  of  the  elbow  from  the  inner  side  (from  Sappey). 

1.  Anterior  ligament.  4.  Internal  lateral  ligament. 

2.  Internal  condyle.  6.  Olecranon. 

3.  Head  of  radius  covered  by  orbicular  ligament. 

Fig.  45.— Ligaments  of  the  elbow  from  the  outer  side  (from  Sappey). 

1.  ExteiTial  condyle  of  humerus.  4.  Interosseous  membrane. 

2.  Orbicular  ligament  covering  head      5.  Olecranon. 

of  radius.  6.  ObHque  ligament. 

3.  External  lateral  ligament. 
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borders  of  the  lesser  sigmoid  cavity  of  the  ulna.  It  gives  origin  to 
fibres  of  the  supinator  brevis  and  extensor  carpi  radialis  brevior. 

The  Synovial  Membrane  common  to  the  elbow  and  superior 
radio-ulnar  joints  will  be  seen  by  removing  the  anterior  ligament, 
and  will  be  found  to  be  reflected  upon  the  inner  surface  of  the 
capsule,  including  the  orbicular  ligament,  and  upon  the  bones  as  far 
as  the  margin  of  the  articular  cavity.  Well  marked  plicae 
adiposee  are  formed  by  an  infolding  of  the  synovial  membrane  and 
subsynovial  fat  opposite  the  joint  furrows  and  in  the  position  of  the 
humeral  fossse.  A  very  large  one  fills  the  olecranon  fossa  during 
fiexion,  and  smaller  ones  occupy  the  coronoid  and  radial  fossae 
during  extension.  The  articular  surfaces  of  all  the  bones  are 
encrusted  with  cartilage,  but  occasionally  a  groove  across  the 
bottom  of  the  greater  sigmoid  cavity  separates  that  covering  the 
olecranon  from  that  covering  the  coronoid  process  ;  this  groove, 
which  is  seen  also  in  the  macerated  bone,  must  not  be  mistaken 
for  the  remains  of  the  epiphysial  line. 

Relations  (Fig.  47). — The  elbow  joint  has  in  front  the  brachialis 
||  anticus  and  biceps,  the  inner  border  of  the  supinator  longus  with 
the  musculo-spiral  nerve  and  the  termination  of  the  superior  pro- 
,  funda  artery  beneath  it,  the  pronator  teres,  the  brachial  vessels,  and 
the  median  nerve  ;  behind,  the  triceps  and  anconeus  muscles.  To 
the  inner  side,  the  muscles  arising  from  the  internal  condyle,  and 
the  ulnar  nerve,  with  the  inferior  profunda  artery,  lying  upon  the 
j  internal  lateral  ligament  after  passing  behind  the  internal  condyle. 
Externally,  the  muscles  arising  from  the  external  condyle  and  supra- 
condyloid  ridge,  and  the  supinator  brevis,  which  is  closely  connected 
with  the  external  lateral  ligament. 
I     Movements. — The  fore-arm  is  flexed  by  the  biceps,  brachialis 
anticus,  supinator  longus,  extensor  carpi  radialis  longior,  j)ronator 
I  radii  teres,  and  (feebly)  by  the  flexor  carpi  radialis,  palmaris  longus 
and  flexor  digitorum  sublimis.    It  is  extended  by  the  triceps  and 
[  anconeus,  and  slightly  by  the  extensor  carpi  ulnaris,  extensor  digi- 
^  toruni  communis  and  extensor  minimi  digiti.    Rotation  of  the  radius 
upon  the  ulna  and  humerus,  and  consequently  a  portion  of  the 
movements  of  pronation  and  supination  of  the  hand,  are  produced 
as  follows, — Pronation  by  the  pronator  quadratus,  pronator  teres 
I  and  flexor  carpi  radialis,  supination  by  the  biceps,  supinator  brevis 
!  extensor  ossis  metacarpi  pollicis  (ulnar  head)  and  extensor  secundi 
I  internodii  pollicis.     The  supinator  longus  has  no  influence  of  im- 
portance upon  pronation  and  supination,  but  probably  acts  slightly 
|i  in  bringing  the  fore-arm  into  the  position  of  semi-pronation  wheu 
I  the  elbow  is  flexed. 

I  H  2 
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The  rotation  of  the  radius  around  the  ulna  in  pronation  and 
supination  is  associated  during  life  with  a  kind  of  circumduction  of 
the  ulna,  effected  by  movements  of  flexion,  extension,  abduction,  and 
adduction  that  are  almost  imperceptible  at  the  elbow  joint,  but  are 


Fig.  46. 


easily  seen  at  the  wrist.  They  cannot,  however,  be  demonstrated 
by  passive  rotation  of  the  radius  in  the  dead  subject. 

It  must  be  recollected  that  the  entire  movement  of  hand  rotation 
is  equal  to  280°,  and  that  not  more  than  120°  of  this  is  eftected  at 
the  radio-ulnar  articulations.    The  rest  is  accom2)lished  chiefly  at 


Fig.  46. — The  elbow  joint  exposed  from  the  front. 


1.  Cephahc  vein. 

2.  Basilic  vein  and  internal  cutaneous 

nerve. 
Musculo-spiral  nerve. 
Median  nerve. 

Brachial  artery  and  venae  comites. 


3. 
4. 
5. 
6. 
7. 
8. 

A. 
B. 


Anastomotica  magna. 
Radial  recurrent. 
Median  vein. 
Biceps. 
Triceps. 


c.  Supinator  longus  and  extensor  carpi 
radialis  longior  (the  division  be- 
tween them  is  not  evident  enough) . 

D.  Origins  of  flexors  and  j^ronators. 

E.  Capsule  of  joint. 

F.  Extensor  carpi  radialis  longior. 

G.  Pronotor  teres. 

H.  Supinator  longus. 

I.  Tendon  of  biceps  (beneath  which 

are  the  brachialis  anticus  and  the 
capsule). 
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the  shoulder  joint  (about  100°),  the  carpal  joints,  and,  in  exaggerated 
action,  even  by  the  movement  of  the  scapular  arch  and  spinal  column. 
During  full  extension  of  the  elbow  only  the  anterior  border  of  the 
upper  surface  of  the  radius  rests  against  the  capitellum  of  the  humerus. 

The  movements  of  flexion  and  extension  of  the  elbow  take  place 
around  an  axis  passing  through  the  lower  end  of  the  humerus  from 
condyle  to  condyle,  but  with  a  slight  inclination  downwards  at  its 
inner  extremity.  As  a  result  of  this  obliquity,  the  hand  lies  in  a 
plane  internal  to  that  of  the  head  of  the  humerus  when  the  fore-arm 


Fig.  47. 


is  fully  flexed  upon  the  upper  arm,  and  during  complete  extension 
the  arm  and  fore-arm  join  at  a  very  obtuse  angle,  the  opening  of 
which  is  directed  outwards.  The  total  range  of  flexion  and  exten- 
sion is  about  150°. 

Eadio- Ulnar  Articulations. 

Superior  (Fig.  45,  2). — This  is  a  part  of  the  elbow  joint.  Its 
only  ligament  is  the  Orbicular  (Fig.  48,  3),  a  strong  flat  band  of 

Fig.  47. — Transverse  section  through  humerus  and  olecranon. 

1.  Supinator  longus.  11.  Origin  of  extensors. 

2.  Brachial  artery  with  vena)  comites.  12.  Internal  lateral  ligament. 

3.  Tendon  of  biceps.  13.  Outer  condjde. 

4.  Pronator  teres.  14.  Ulnar  nerve. 

5.  Musculo-spiral  nerve  with  supe-  15.  Posterior  interosseous  recurrent 

rior  profunda  artery.  vessels. 

6.  Median  nerve.  16.  Posterior  ulnar  recurrent  vessels. 

7.  Brachialis  anticus.  17.  Anconeus. 

8.  Origin  of  flexors.  18.  Olecranon  bursa. 
10.  Inner  condyle. 
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fibres  encircling  the  head  and  neck  of  radius,  and  attached  to  the 
extremities  of  the  lesser  sigmoid  cavity  and  slightly  into  the  neck 
of  the  radius.  It  blends  with  the  external  lateral  ligament  of  the 
elbow,  and  gives  origin  to  fibres  of  the  supinator  brevis ;  the  joint 
cavity  is  continuous  with  that  of  the  elbow. 

Inferior  (Fig.  49,  3). — The  bones  are  connected  below  by 
anterior  and  ^posterior  ligaments,  short  fibrous 
bands  passing  between  the  borders  of  the 
sigmoid  cavity  of  the  radius  and  the  head  of 
the  ulna  internal  to  the  articular  surface ; 
and  by  an  inter-articular  fihro-cartilage  which 
will  be  seen  w^hen  the  joint  is  opened  (Fig. 
51,  3).  The  synovial  membrane  {memhrana 
sacciformis)  is  very  loose  and  contains  a  good 
deal  of  fluid. 

The   Interosseous  ligament   or  membrane 
(Fig.  45,  4)  is  the  great  bond  between  the 
shafts  of  the  bones  of  the  fore-arm,  its  fibres 
running  for  the  most  part  obliquely  down- 
wards from  the  radius  to  the  ulna,  but  some 
in  the  opposite  direction.    It  is  attached  to 
the  sharp  interosseous  borders  of  both  bones, 
a  space  being  left  above,  between  it  and  the 
oblique  ligament,  for  the  passage  of  the  pos- 
terior interosseous  vessels.    The  membrane  is  pierced  below  by 
the  anterior  interosseous  artery,  and  one  or  two  of  its  branches 
(Fig.  49,  4).  ^ 

The  Oblique  ligament  (Fig.  45,  6)  is  an  inconstant  band,  running 
from  the  outer  side  of  the  tuberosity  of  the  ulna  to  the  radius  below 
the  bicipital  tubercle.  Its  direction  is  therefore  the  reverse  of  that 
of  the  principal  fibres  of  the  interosseous  membrane. 


The  Wrist  Joint. 


The  term  ^'  wrist  joint "  is  somewhat  loosely  applied  by  auatomists, 
and  may  be  taken  to  signify  either  the  radio-carpal  joint,  or  the 
whole  of  the  articulations  into  the  formation  of  which  the  carpal 
bones  enter. 

The  Radio-Carpal  Joint  is  a  modified  ginglymus  admitting  of 


Pig.  48. — Upper  part  of  uhia  with  orbicular  ligament  (from  Wilson). 
1.  Olecranon.  2.  Tip  of  coronoid  process.  3.  Orbicular  ligament 
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Fig.  49. — Ligaments  of  the  anterior  aspect  of  the  wrist  and  hand  (from  Sappej^) . 


1.  Eadius.  8.  Internallateral  ligament  of  wrist. 

2.  Interosseous  membrane.  9.  Tubercle  of  scaphoid. 

3.  Articulation  between  lower  end  of     10.  Pisiform  bone. 

11.  Trapezium. 

12.  Hook  of  unciform. 

13.  Articulation  between  trapezium 
and  first  metacarpal. 

14.  Anterior  ligament  of  carpus. 
16.  Ligaments    uniting  metacarpals 

with  one  another  and  with 
carpus. 

50. — Section  showing  the  disposition  of  the  chief  synovial  membranes  of 
the  wrist-joint  (from  Wilson). 

(The  reflection  of  the  membranes  over  the  articular  cartilages  is  erroneous. 
It  should  cover  only  the  ligamentous  structures.) 

I.  Sacciform  membrane. 
II.  Second  synovial  membrane. 
III.  Third  or   large  synovial  mem- 
brane. 


5. 

6. 
7. 


Eadius. 

Interosseous  membrane. 
Articulation  between  lower  end  of 

ulna  and  triangular  fibro-carti- 

lage  opened. 
Space   for  anterior  interosseous 

artery. 

External    lateral    ligament  of 

wrist. 
Lower  end  of  ulna. 
Anterior  ligament  of  wrist. 


IV.  Synovial  membrane  between  the 
trapezium  and  metacarpal  bone 
of  thumb.  That  of  the  pisiform 
bone  is  not  visible  in  this  view. 

V.  Synovial  membrane  between 
unciform  and  two  inner  meta- 
carpals. 

1.  Badius.  2.  Ulna. 

3.  Internal  lateral  ligament. 


4.  External  lateral  ligament. 

5.  Cuneiform  bone. 

6.  Semilunar.  7.  Scaphoid. 
8.  Unciform.           9.  Os  magnum. 

10.  Trapezoid.         11.  Trapezium. 

12.  Interarticular  fibro-cartilage. 

13.  Metacarpal  bone  of  thumb. 

14.  Metacarpal  bone  of  little  finger. 

X .  Interosseous  metacarpal  liga- 
ments. Interosseous  ligaments 
are  also  seen  connecting  the 
bones  of  each  row  of  the  carpus. 
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flexion  and  extension  with  some  lateral  and  rotatory  movements, 
and  has  anterior,  posterior,  and  two  lateral  ligaments. 

The  Anterior  and  Posterior  Ligaments  (Fig.  49,  7)  are  broad 
bands  attached  above  to  the  front  and  back  of  the  lower  end  of  the 
ladius,  acd  below  to  the  front  and  back  of  the  first  row  of  carpal 
bones,  blending  with  the  ligaments  of  the  carpus. 

The  External  Lateral  Ligament  (Fig.  49,  5)  is  a  thick  band 
attached  to  the  styloid  process  of  the  radius,  and  to  the  outer  side  of 
the  scaphoid  and  trapezium. 

The  Internal  Lateral  Ligament  (Fig.  49,  8)  is  longer  than 
the  externa],  and  is  attached  to  the  styloid  process  of  the  ulna,  and 
to  the  cuneiform  and  pisiform  bones  and  anterior  annular  ligament. 

Eelations. — It  has  in  front  the  tendons  of  the  flexor  longus 
poUicis,  flexor  carpi  radialis,  palmaris  longus,  flexor  sublimis  and 
profundus,  and  flexor  carpi  ulnaris,  with  the  radial  vessels,  the 
median  nerve,  palmar  cutaneous  nerves,  and  the  ulnar  vessels  and 
nerve.  To  the  outer  side,  the  tendons  of  the  extensor  ossis  meta- 
carpi  and  primi  internodii  pollicis,  with  the  radial  vessels,  crossing 
obliquely  from  the  front.  Behind,  the  tendons  of  the  extensor  carpi 
radialis  longior  and  the  brevior,  extensor  secundi  internodii  pollicis, 
extensor  communis  digitorum,  extensor  indicis,  extensor  minimi 
digiti,  and  extensor  carpi  ulnaris,  with  the  radial  nerve,  the  dorsal 
branch  of  the  ulnar  nerve  and  the  terminal  branch  of  the  posterior 
interosseous  nerve,  as  well  as  some  small  vessels  (Fig.  33). 

The  ligaments  connecting  together  the  carpal  bones  are 
very  numerous  and  scarcely  repay  a  special  dissection.  They  may 
be  classified  as  follows  : — 

1.  Ligaments  of  the  upper  row  : 

Dorsal,  Palmar,  and  Interosseous,  running  between  semi- 
lunar and  bones  on  either  side  ;  Capsular,  between  pisiform 
and  cuneiform  ;  Transverse,  between  scaphoid  and  cunei- 
form, passing  across  back  of  head  of  os  magnum. 

2.  Ligaments  of  lower  row  : 

Dorsal,  Palmar,  and  Interosseous,  connecting  each  bone  with 
its  neighbours. 

3.  Ligaments  connecting  the  two  rows  with  each  other  : 

Dorsal  and  Palmar. 

External  Lateral  between  scaphoid  and  trapezium. 

Internal  Lateral  between  cuneiform  and  unciform. 
The  Medio-carpal  Joint  between  the  two  rows  of  carpal  bones 
is  one  of  great  importance,  as  the  movements  of  flexion  and  exten- 
sion of  the  hand  are  shared  almost  equally  between  this  and  the 
radio-carpal  articulations. 
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Movements  of  Hand  at  Wrist. — The  liand  is  flexed  (90°)  at 
the  radio-carjDal  and  medio- carpal  joints  by  the  flexor  carpi  radialis, 
the  flexor  carpi  ulnaris,  the  superficial  and  deep  flexors  of  the 
fingers  and  thumb,  the  extensor  ossis  metacarjDi  pollicis  and  the 

j  extensor  primi  internodii  pollicis.  It  is  extended  (60°)  at  the  same 
articulation  by  the  two  radial  carpal  extensors,  the  extensor  carpi 
ulnaris,  the  common  and  special  extensors  of  the  fingers,  and  the 

j  extensor  secundi  internodii  pollicis ;  the  range  of  motion  being 
greatest  when  the  fingers  are  flexed.  It  is  abducted  (25°)  at  the 
radio-carpal  joint  only  by  the  thumb  extensors,  the  flexor  carpi 
radialis,  and  the  extensor  carpi  radialis  longior ;  and  is  adducted  (55°) 
by  the  flexor  and  extensor  car]3i  ulnaris.    The  rotatory  movements 

I  associated  with  j)ronation  and  supination  are  eftected  by  those  of 

1  the  pronators  and  supinators  that  are  attached  to  the  hand. 

The  Superior  Metacarpal  Ligaments  (Fig.  49,  i6). — The 

j  2nd,  3rd  and  4th  metacarpal  bones  are  coriected  with  the  lower  row 

'  of  the  carpus  by  dorsal^  'palmar  and  interosseous  ligaments,  and  by 
two  ligaments  running  from  the  pisiform  and  annular  process  of  the 
unciform  {piso-  and  hamo-metacarjjal)  to  the  5th  metacarpal  bone. 

I  The  same  metacarpal  bones  are  joined  together  by  transverse  dorsal, 
palmar,  and  interosseous  ligaments.  The  first  metacarpal  bone  has  a 
separate  capsular  ligament  connecting  it  with  the  trapezium,  this  joint 
allowing  double  angular  movement  with  slight  rotation.  The  joint 
between  the  fifth  metacarpal  bone  and  the  unciform  permits  similar 
angular  movements,  but  much  more  limited  in  range  (Fig.  50,  13), 
The  remaining  carpo-metacarpal  joints  are  capable  only  of  a  slight 
gliding  or  arthrodial  movement. 

[The  synovial  membranes  of  the  wrist  are  to  be  opened  by  the 
following  incisions  on  the  dorsal  asi3ect  of  the  hand  :  one  between 
the  lower  ends  of  the  radius  and  ulna  (care  being  taken  not  to 
divide  the  fibro-cartilage),  and  three  transverse  incisions  carried 
between  the  lower  end  of  the  radius  and  the  carpus,  the  two  rows 
of  carpal  bones,  and  the  carpus  and  metacarpus  respectively.  The 
articulations  of  the  pisiform  bone  and  of  the  first  metacarpal  bone 
are  also  to  be  opened.] 

The  Synovial  Cavities  of  the  wrist  (Fig.  50)  are  five  in 
number.  (1)  between  the  radius  and  the  under  surface  of  the 
(triangular  fibro-cartilage  above,  and  the  three  outer  bones  of  the 
jirst  row  of  the  carpus  below  ;  (2)  between  the  first  and  second 
|?ows  of  carpal  bones,  passing  between  the  several  bones  as  well, 
ilso  between  the  second  and  third  metacarpal  bones,  and  the  opposed 
iarpal  bones.    It  is  sometimes  sub-divided  into  two  by  an  inter- 
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osseous  ligament  at  the  articulation  between  the  scaphoid  and 
trapezoid  ;  (3)  between  the  cuneiform  and  pisiform  bones  ;  (4) 
between  the  trapezium  and  the  metacarpal  bone  of  the  thumb  ; 
(5)  between  the  unciform  and  two  inner  metacarpal  bones,  occa- 
sionally continuous  with  the  2nd.  The  synovial  cavity  between 
the  lower  ends  of  the  radius  and  ulna  lies  above  the  wrist,  and  hence 
should  not  be  included  in  the  enumeration. 

The  Triangular  Fibro-eartilage  (Fig.  51,  3)  is  best  seen 

after  removing  the  carpus  altogether. 
Fig.  ol.  It  is  a  powerful  ligamentous  structure, 

occasionally  perforate,  and  is  attached 
by  its  base  to  the  margin  of  the  radius, 
between  the  ulnar  and  carpal  surfaces, 
and  by  its  apex  to  a  depression  close  to 
the  root  of  the  styloid  process  of  the 
ulna.  It  is  in  relation  below  with  the 
cuneiform  and  a  portion  of  the  semi- 
lunar bones. 

The  Inferior  Metacarpal  Liga- 
ments.— The  distal  ends  of  the  four 
inner  metacarpal  bones  are  joined  to- 
gether by  palmar  and  dorsal  transverse  ligaments.  The  palmar 
transverse  ligament  is  of  great  strength  and  blends  with  the  meta- 
carpo-phalangeal  ligaments.  The  dorsal  transverse  ligament  is  much 
weaker,  and  is  separated  from  the  former  by  a  space  which  transmits 
the  tendons  of  the  interossei. 

The  Metacarpus  and  Phalanges  are  connected  mainly  by  two 
lateral  ligaments,  but  anterior  and  posterior  ligaments  are  sometimes 
recognised. 

The  Anterior  ligament  is  represented  by  strong  fibro-cartilaginous 
glenoid  plates  passing  from  the  anterior  border  of  the  base  of 
the  phalanx,  to  be  loosely  attached  to  the  metacarpal  bone  just 
above  the  head,  and  closely  connected  with  the  palmar  transverse 
metacarpal  ligament  and  lateral  ligaments  ;  it  assists  in  forming 
the  sheath  of  the  tendons. 

The  Posterior  ligament  consists  merely  of  a  few  delicate  fibres 
strengthening  the  synovial  membrane  beneath  the  expansion  of  the 
extensor  tendons. 


Fig.  51. — Lower  end  of  radius  and  ulna  with  triangular  fibro-cartilage  (from 

Wilson) . 

1.  Radius.  4.  Articular  surface  of  radius. 

2.  Ulna.  5.  Membrana  sacciform  is. 

3.  Interarticular  fibro-cartilage. 
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The  Lateral  ligaments  are  strong  bands  which,  are  attached  above 
to  the  sides  of  the  heads  of  the  metacarpal  bones,  and  spreading  out 
in  a  fan-like  manner,  pass  obliquely  to  the  anterior  and  lateral 
margins  of  the  phalanges,  decussating  with  each  other  in  front  of 
tiie  joint,  and  blending  with  the  glenoid  plate.  The  strength  of 
the  radial  ligament  is  greater  than  that  of  the  ulnar,  and  is  rein- 
forced by  the  lumbricalis. 

Each  joint  is  provided  with  a  synovial  membrane  which  forms  a 
circular  fold  (plica  adiposa)  between  the  two  bones  at  the  level  of 
the  articular  fissure.  The  articulation  is  enarthrodial,  and  its  move- 
ments are  flexion,  extension,  abduction,  adduction,  and  slight  rota- 
tion.    The  latter  motion  occurs  only  during  circumduction. 

The  Phalangeal  Articulations  are  similar  to  those  between 
the  metacarpus  and  phalanges,  but  their  movements  are  limited  to 
flexion  and  extension,  and  the  joints  are  hence  ginglymoid. 

Movements. — The  metacarpo-phalangeal  joints  (exclusive  of 
that  of  the  thumb)  are  flexed  by  the  interossei  and  lumbricales,  and 
secondarily  by  tlie  flexor  sublimis  and  flexor  profundus ;  they  are 
extended  by  the  common  and  special  extensors,  and  lateralised  by  the 
interossei  and  lumbricales  {q.  v.).  The  phalangeal  joints  are 
flexed  by  the  flexor  sublimis  and  flexor  profundus,  and  extended  by 
the  interossei  aud  lumbricales,  and  secondarily  by  the  common  and 
special  extensors.  In  the  case  of  the  little  finger  the  muscles 
named  are  aided  by  the  special  abductor,  flexor  brevis  and  flexor 
ossis  metacarpi  minimi  digiti.  It  must  be  remembered,  too,  that 
there  is  a  motion  of  about  15°  in  the  direction  of  flexion  and  exten- 
sion at  the  carpo-metacarpal  joint  of  the  finger,  and  it  is  probable 
that  the  ulnar  carpal  tendons  attached  to  the  base  of  the  metacarpal 
bone  assist  the  long  and  short  muscles  of  the  digit  in  acting  upon 
the  articulation.  The  carpo-metacarpal  joint  of  the  thumb  is 
flexed  by  the  abductor  flexor  brevis,  adductors  and  opponens  and  by 
the  long  flexor,  extended  by  the  three  extensors,  abducted  by  the 
abductor  outer  head  of  the  flexor  brevis  and  opponens,  adducted  by 
the  extensor  ossis  metacarpi,  adductors,  inner  head  of  flexor  brevis 
and  first  dorsal  interosseous.  The  metacarpo-phalangeal  joint 
OF  THE  thumb  is  acted  upon  by  the  same  muscles,  except,  of  course, 
those  which  do  not  reach  the  phalanx.  The  phalangeal  joint  is 
flexed  by  the  long  flexor,  and  extended  by  the  long  extensor. 
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DISSECTION   OF  THE  LEG. 

\^The  Student  is  requested  to  read  the  '  Introduction  '  before  commencing 
the  dissection,  unless  he  has  done  so  on  a  previous  occasio7i.] 

Before  beginning  the  actual  dissection,  the  student  should  make 
himself  fully  acquainted  with  the  external  configuration  of  the  part, 
and  the  relations  which  superficial  appearances  bear  to  deeper 
structures.  If  he  has  already  dissected  this  region,  he  should  also 
make  the  incisions  necessary  to  expose  the  several  arteries  in  the 
positions  in  which  they  are  usually  tied,  according  to  the  directions 
which  accompany  the  description  of  each  vessel,  taking  care  not  to 
disturb  the  tissues  unnecessarily,  and  to  stitch  up  the  incisions 
without  delay. 

External  appearances. — The  fold  of  the  groin  separates  the  abdo- 
men from  the  thigh ;  and  the  finger,  if  carried  along  it,  will 
recognise  Poupart's  ligament,  stretched  tightly  across  when  the 
limb  is  fully  extended.  In  the  same  position  also  the  front  of  the 
thigh  will  be  convex  owing  to  the  large  extensor  muscles,  but  if  the 
knee  be  slightly  bent  and  the  thigh  abducted,  a  shallow  depression 
will  be  seen  immediately  below  the  groin  corresponding  to  Scarpa^ s 
triangle,  and  Poupart's  ligament  will  be  felt  to  become  relaxed. 
Lymphatic  glands  of  variable  size  can  be  felt  along,  or  a  little  above 
the  line  of  Poupart^s  ligament ;  whilst  below  it,  and  more  or  less  in 
a  vertical  direction,  will  be  found  others  which  belong  strictly  to 
the  thigh.  In  the  centre  of  the  hollow  on  the  front  of  the  thigh 
can  be  felt  the  femoral  artery,  which  may  be  followed  for  about  a 
third  of  the  length  of  the  thigh  in  a  thin  subject.  At  the  fold  of 
the  groin  it  lies  about  a  third  of  an  inch  internal  to  the  middle  of 
Poupart's  ligament.  The  saphenous  vein  is  occasionally  to  be  seen, 
when  enlarged,  on  the  inner  side  of  the  limb,  and  the  course  of 
others  joining  it  is  sometimes  visible.  If  the  body  should  be  the 
subject  of  femoral  hernia,  probably  the  hernial  tumor  will  be  found 
occupying  the  upper  part  of  the  hollow  in  the  front  of  the  thigh, 
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and  reaching  more  or  less  above  the  inner  portion  of  Poupart's  liga- 
ment. In  such  a  case,  if  the  hernial  protrusion  be  returned,  the 
finger  can  be  readily  passed  into  the  enlarged  saphenous  opening  and 
up  into  the  crural  ring  behind  Poupart's  ligament. 

The  crest  and  the  anterior  and  posterior  superior  spines  of  the 
ilium  will  be  readily  seen  and  felt ;  the  spine  and  crest  of  the  pubes 
can  also  be  distinguished.  The  tuberosity  of  the  ischium  is  obscured 
by  the  gluteus  niaximus  if  the  hip  is  extended,  but  it  may  be  felt 
distinctly  during  flexion,  the  muscle  then  lying  above  it.  The  great 
trochanter  is  easily  recognised  from  three  to  four  inches  below  the 


Ig.  52. — Diagram  showing  landmarks  for  gluteal  and  sciatic  arteries  at  their 
point  of  exit  from  the  pelvis  (W.  A.) 

Gluteal  artery  (at  junction  of  upper 
and  middle  thirds  of  Une  from 
posterior  superior  iliac  spine  to 
great  trochanter. 
'  Sciatic  artery  (at  junction  of  middle 


and  lower  thirds  of  line  from 
posterior  iUac  spine  to  tuber 
ischii. 

3.  Fold  of  nates. 

4.  Lower  border  of  gluteus  maximus. 
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crest  of  the  ilium,  and  should  be  thoroughly  manipulated  so  that 
its  relation  to  the  upper  border  of  the  pelvis  and  surrounding  parts 
may  be  clearly  appreciated  during  the  movements  of  the  limb  ;  and 
the  two  sides  of  the  body  should  be  compared  if  any  morbid  change 
about  the  hip  is  suspected. 

The  positions  of  the  gluteal  and  sciatic  vessels  where  they  escape 
from  the  pelvis  may  be  found  by  drawing  two  lines  from  the 
posterior  superior  iliac  spine  to  the  top  of  the  posterior  border  of 
the  great  trochanter  and  to  the  tuber  ischii  respectively.  The 
gluteal  artery  will  be  found  at  the  junction  of  the  upper  and  middle 
thirds  of  the  first,  and  the  sciatic  artery  at  the  junction  of  the 
middle  and  lower  thirds  of  the  second  (Fig.  52). 

An  important  diagnostic  sign  of  a  healthy  condition  of  the  neck 

Fig.  5^^. 


A 


of  the  femur  is,  that  when  the  limb  is  rotated  the  trochanter ; 
describes  part  of  the  arc  of  a  circle  of  about  2  inches  radius.    When  ^ 
an  impacted  fracture  or  absorption  of  the  neck  of  the  femur  has 
taken  place,  the  arc  is  much  smaller  and  the  movement  less  com- 
plete.   The  head  of  the  femur  may  be  felt  behind  the  trochanter  I 
when  the  limb  is  rotated  inwards,  and  in  a  very  thin  subject  it  may ; 
be  detected  in  front  when  the  finger  is  thrust  deeply  into  Scarpa's ; 
triangle.    The  great  sciatic  nerve  lies  midway  between  the  great 
trochanter  and  the  ischial  tuberosity,  and  to  the  inner  side  of  the ; 
acetabular  margin.  i 


Fig.  53. — A  B,  Nelaton's  test  line;  A  C  D,  Bryant's  ilio-femoral  triangle. 
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Nelaton^s  test  line  for  dislocation  of  the  head  of  the  femur  upwards 
or  backwards  is  one  drawn  from  the  anterior  superior  iliac  spine  to 
the  tuberosity  of  the  ischium  (Fig.  53,  A  b),  which  in  health  touches 
the  top  of  the  great  trochanter.  Byr ant's  test  line  for  fracture  of 
the  neck  of  the  femur  is  one  taken  vertically  from  the  anterior 
superior  iliac  spine  when  the  body  is  recumbent  (Fig.  53,  a  c), 
from  which  the  distance  (c  d)  to  the  top  of  the  great  trochanter  can 
be  accurately  measured. 

The  position  of  the  hip  joint  may  be  defined  by  drawing  a  line 


Fig.  54. — Diagram  illustrating  position  of  cnecum,  sigmoid  flexure,  iliac 
vessels,  and  hip  joint  ( W.  A.). 
Point  of  bifurcation  of  aorta.  of  an  inch  in  a  line  at  right 

Position  of  sigmoid  flexure  in  line  angles  to  middle  of  Poupart's 

from  umbilicus  to  anterior  su-  ligament. 

perior  iliac  spine.  5.  Line  of  external  and  common  iliac 

Position  of  ca6cum.  arteries  crossing  middle  of  dotted 

Position  of  hip  joint  at  a  distance  line. 

I  2 
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an  incli  long  at  riglit  angles  to  the  middle  of  Poupart's  ligament. 
The  free  extremity  of  this  line  corresponds  to  the  head  of  the 
femur  immediately  below  the  middle  of  the  border  of  the  ace- 
tabulum (Fig.  54). 

The  condyles  of  the  femur,  the  adductor  tubercle  aboye  the  inner 
tuberosity,  and  the  'patella  are  to  be  examined,  and  it  should  be 
noticed  how  large  a  part  of  the  articular  end  of  the  femur  is 
uncoyered  by  the  patella  when  the  knee  is  flexed,  while  during 
extension  two-thirds  of  the  articular  surface  of  the  patella  is  aboye 
the  femoral  trochlea.  The  ligamentura  iKitellce  and  its  attach- 
ment to  the  tibia  are  to  be  noticed,  and  the  finger  should  be  carried 
along  the  subcutaneous  surface  of  the  tibia,  down  to  the  ankle. 
The  head  of  the  fibula  is  readily  felt  behind  and  below  the  outer 
tuberosity  of  the  tibia.  The  hand  carried  to  the  back  of  the  joint 
will  recognise  the  outer  and  inner  hamstrings  attached  to  the  fibula 
and  to  the  tibia,  and  when  the  knee  is  flexed  may  sink  into  the  pop- 
liteal space  behind  the  joint.  The  external  jpopliteal  nerve  lies  on  the 
inner  side  of  the  biceps  tendon  and  then  passes  behind  the  head  of 
the  fibula  to  wind  around  the  neck,  where  it  bifurcates.  The  lower 
foui-th  of  the  fibula  is  subcutaneous  and  terminates  in  the  prominent 
external  malleolus,  behind  which  the  'peroneal  tendons  can  be  felt. 
On  the  inner  side,  the  inner  malleolus  lies  anterior  to  and  higher 
up  than  the  outer ;  and  behind  its  border  will  be  felt  the  large 
tendon  of  the  tibialis  ijosticus^  external  to  which  is  the  tendon  of 
the  fi.exor  long  us  digit  orurn.  In  the  liying  subject  the  pulsation  of 
the  posterior  tibial  artery  may  usually  be  felt  immediately  external 
to  the  latter.  The  tendo  Achillis  may  be  traced  to  the  os  calcis. 
Its  narrowest  portion  is  a  little  aboye  the  bone. 

The  foot  is  to  be  moyed  freely,  and  it  will  be  found  that  the 
amount  of  lateral  motion  is  greatest  when  the  toe  is  thoroughly 
pointed.  This  does  not  take  place  at  the  ankle  joint  but  mainly  in 
the  articulations  formed  by  the  astragalus  with  the  calcaneum  and 
scaphoid. 

In  the  foot,  the  following  points  of  practical  utility  should  be 
thoroughly  recognised.  Firstly,  on  the  inner  side,  but  not  easily  to 
be  felt  in  the  normal  state,  is  the  head  of  the  astragalus,  about  a 
finger's  breadth  below  the  anterior  border  of  the  malleolus  ;  in  front 
of  this  is  the  prominence  of  tlie  tuberosity  of  the  scaphoid  bone,  to 
which  the  tendon  of  the  tibialis  j^osticus  may  be  traced,  and  which 
is  the  guide  in  Chopart^s  amputation  of  the  foot;  and  more  anteriorly 
lies  the  slighter  prominence  of  the  internal  cuneiform  bone,  with  the 
base  of  the  first  metatarsal  bone  in  front  of  it,  and  the  tendon  of  the 
tibialis  anticus  attached  to  both  bones.    Secondly,  on  the  outer  side. 
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the  tendons  of  the  peronei  crossing  the  calcaneum,  and  farther  forwards 
i  the  prominent  base  of  the  fifth  metatarsal  hone,  which  with  the  base 
I  of  the  first  metatarsal  bone  indicates  the  line  of  Hey's  operation. 
The  toes  are  commonly  much  distorted  owdng  to  the  long  pressure 
of  ill-fitting  shoes,  and  the  metatarso-phalangeal  articulation  of  the 
great  toe  frequently  projects  inwards  and  is  covered  by  an  enlarged 
bursa  (bunion). 

The  Front  of  the  Thigh. 

[An  incision  is  to  be  made  along  Poupart's  ligament,  and  carried 
1  down  the  inner  border  of  the  thigh  for  half  its  length,  and  this  is 
I  to  be  joined  by  another  across  the  limb  at  that  point  ;  the  flap  of 
\  skin  thus  marked  out  is  to  be  carefully  reflected  to  the  outer  side  of 
the  thigh.    The  superficial  fascia  is  to  be  first  examined.] 

The  Superficial  fascia  of  the  thigh  is  continuous  with  the  super- 
ficial fascia  of  the  abdomen  over  Poupart's  ligament,  and  generally 
contains  a  good  deal  of  fat,  particularly  in  the  female  subject.  It 
is  divisible  into  two  layers  in  the  upper  part  of  the  thigh,  and  the 
!  deep  layer  will  be  seen  by  reflecting  the  superficial  layer  in  the 
1  same  way  as  the  skin,  but  not  so  far  down,  the  separation  between 
the  two  layers  of  fascia  being  marked  by  some  small  vessels,  glands, 
and  minute  nerves. 

The  Superficial  Vessels  (Fig.  55)  are  branches  of  the  common 
femoral  artery,  with  their  accompanying  veins  and  lymphatics, 
and  are  three  in  number,  viz.  : — 

The  Superficial  epigastric  artery  (e),  which  arises  from  the  femoral 
immediately  below  Poupart's  ligament,  and  passes  upwards  and 
inwards  over  the  front  of  the  abdomen. 

The  Superficial  circumflex  iliac  artery  (d),  a  small  branch  running 
outwards  a  little  below  Poupart's  ligament. 

The  Superior  external  pudic  artery  (/),  running  inwards  over  the 
spermatic  cord  to  the  scrotum,  or  to  the  labium  in  the  female. 

The  Veins  correspond  in  course,  and  will  be  seen  to  open  into  the 
long  saphenous  vein.  This  large  vessel,  which  commences  at  the  inner 
side  of  an  arch  on  the  dorsum  of  the  foot,  passes  in  front  of  the 
inner  malleolus  and  up  into  the  thigh  along  the  back  of  the  inner 
side  of  the  knee.  After  receiving  branches  from  the  front  and  back 
of  the  limb  as  well  as  those  just  referred  to,  it  goes  through  the 
saphenous  opening,  and  pierces  the  sheath  of  the  vessels  to  open  into 
the  common  femoral  vein. 

The  Superficial  lymphatic  glands  will  also  be  found  between  the 
layers  of  su|)erficial  fascia,  and  are  arranged  in  two  rows,  one  ex- 
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tending  obliquely  along  the  groin,  and  receiving  the  lymphatics  of 
the  penis,  scrotum,  perinseum,  anal  region,  nates,  and  abdominal 


Fig.  55. 


Fig.  55.-  Superficial  dissection  of  the  inguinal  and  femoral  regions  (from 

Wood). 


a.  Superficial  layer  of  fascia  (re- 
flected). 

h.  Deeper  layer  of  fascia  (reflected), 
the  superficial  vessels  being  left 
attached  to  the  external  ob- 
lique. 

c.  Inguinal  lymphatic  glands. 

d.  Superficial  circumflex  iliac  arter}'. 

The  genito-crural  nerve  is  seen 
beneath  it. 

e.  Superficial  epigastric  artery. 


/.  Superior  external  pudic  artery. 
c/.  Poupart's  ligament. 

h.  Inter-columnar  fascia. 

i.  External  abdominal  ring. 

Jc.  Arciforra  or  inter-columnar  fibres 

of  external  oblique. 
I.  Internal  saphenous  vein. 
m.  Femoral  lymphatic  glands. 
n.  Ilio- inguinal  nerve. 
0.  Saphenous  opening. 
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wall  below  the  umbilicus ;  and  another  running  down  vertically 
below  the  groin  and  draining  the  superficial  lymphatics  of  the  limb. 
The  relation  of  the  lymphatics  to  these  glands  is  to  be  l)orne  in 
mind,  since  the  position  of  a  bubo  will  vary  according  to  the  part 
primarily  aftected. 

A  few  Deeper  lymphatic  glands  will  be  afterwards  met  with  sur- 
rounding the  femoral  vessels.  These  drain  the  deep  structures  of 
the  lower  extremity. 

The  Superficial  Nerves  are  the  terminations  of  the  ilio-inguinal, 
crural  hranch  of  the  genito-crural,  and  external  cutaneous,  from  the 
lumbar  plexus  ;  and  the  middle  and  internal  cutaneous  branches  of 
the  anterior  crural.    Their  distribution  will  be  given  later. 

The  Deep  layer  of  superficial  fascia  is  more  membranous  than  the 
superficial  layer,  and  will  be  best  seen  by  raising  it  from  the  deep 
fascia  beneath,  beginning  about  four  inches  below  the  groin  and 
reflecting  it  on  to  Poupart^s  ligament.  This  layer  of  superficial 
fascia  will  be  found  to  be  bound  down  to  the  fascia  lata  below 
Poupart's  ligament,  and  around  the  margin  of  the  opening  through 
which  the  saphenous  vein  disappears,  called  the  Saphenous  opening. 
Unlike  the  superficial  layer,  it  does  not  pass  over  Poupart's  liga- 
ment, and  therefore  has  some  influence  in  directing  a  large  femoral 
hernia  along  the  groin.  It  receives  the  name  of  Cribriform  fascia  at 
the  part  where  it  crosses  the  saphenous  opening,  because  it  is  perfo- 
rated by  numerous  small  apertures  for  the  passage  of  vessels  and 
lymphatics.  Great  care  must  be  taken  not  to  destroy  the  Saphenous 
opening  in  removing  the  deep  layer  of  the  superficial  fascia. 

The  Deep  fascia  of  the  thigh  (fascia  lata)  is  now  exposed,  and  is  to 
be  cleaned  as  far  as  is  necessary  for  the  study  of  the  parts  concerned 
in  femoral  hernia,  the  several  nerves  piercing  it  being  left  for  sub- 
!  sequent  examination. 

Femoral  Hernia. 

[The  saphenous  vein  is  seen  to  disappear  through  an  opening  in  the 
fascia  lata  about  an  inch  and  a  half  below  Poupart's  ligament.  This 
I  is  the  saphenous  opening,  which  is  obscured  by  the  attachment  of  a 
I  portion  of  the  superficial  fascia,  called  from  the  numerous  perforations 
;  in  it  cribriform.  If  the  cribriform  fascia  have  been  carefully  removed 
I  together  with  the  small  veins,  the  artihcially  produced  saphenous 
opening  will  be  clearly  seen.] 

The  Saphenous  opening  (Fig.  55,  o)  varies  considerably  in 
different  subjects,  and  is  generally  best  seen  in  the  female.  It  is  an 
oval  cleft  nearly  half  an  inch  wide,  without  any  distinct  limitation 
internally,  but  sharply  bounded  on  the  outer  side  and  below  by  the 
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semicircular  border  {falciform  margin)  of  a  process  of  fascia 
{^process  of  Burns),  which  passes  from  the  fascia  lata  of  the  front  of 
the  thigh  to  become  attached  to  the  whole  length  of  Poupart's 
ligament.  The  falciform  margin  which  partly  encircles  the  long 
saphenous  vein  has  a  well  defined  curve  like  that  of  a  French  horn.  It 
crosses  in  front  of  the  femoral  sheath  to  join  the  inner  part  of  Poupart's 
ligament  at  a  variable  point,  while  internally  and  below  it  passes 
imperceptibly  into  the  pubic  portion  of  the  fascia  lata  which 
covers  the  pectineus  muscle.  The  pectineal  fascia  passes  behind 
the  femoral  sheath  to  be  attached  to  the  ilio-pectineal  line  above, 
and  to  become  continuous  with  the  ilio-psoas  fascia  externally. 
The  saphenous  opening  is  the  external  aperture  through  which 
a  femoral  hernia  passes,  and  might  tlierefore  well  be  called  the 
external  femoral  ring,  although  strictly  speaking  there  is  in  the 
un dissected  condition  no  definite  ring,  but  merely  a  weak  point  in 
the  fascia  through  which  the  hernia  protrudes,  pushing  before  it 
the  cribriform  fascia.  The  edges  of  the  saphenous  opening  will  be 
found  to  be  relaxed  when  the  thigh  is  flexed  and  adducled,  the 
position  in  which  the  limb  is  placed  when  the  'Haxis'^  is  applied 
for  the  reduction  of  a  hei^nia. 

[An  incision  is  to  be  made  from  the  lower  end  of  the  saphenous 
opening  transversely  outwards  for  two  inches,  and  a  corresponding 
one  immediately  below  Poupart's  ligament,  and  the  piece  of  fascia 
thus  marked  out  and  including  the  falciform  process  is  to  be  reflected 
to  the  outer  side.] 

Gimhernafs  ligament  (Fig.  58,  ii)  consists  of  a  strong  band  of 
fibres  passing  from  the  innermost  portion  of  Poupart's  ligament  to 
the  inner  extremity  of  the  ilio-pectineal  line.  It  fills  the  angle 
between  Poupart's  ligament  and  the  pubic  bone,  and  presents  a  free 
edge  turned  outwards  towards  the  femoral  sheath.  Behind  it  lies 
the  conjoined  tendon,  the  fascia  trans versalis,  a  small  anastomotic 
arch  between  the  pubic  branches  of  the  deep  epigastric  and  obturator 
vessels,  and  more  deeply  the  subperitoneal  tissue  and  peritoneum. 
The  name  Ligament  of  Cooper  is  given  to  a  fibrous  band  which  runs 
along  the  ilio-pectineal  line  from  the  ilio-pectineal  eminence  to  the 
pubic  spine. 

The  Sheath,  of  the  Common  Femoral  Vessels  (Fig.  56,  k) 

lies  between  the  process  of  fascia  lata  (process  of  Burns)  passing  to 
Poupart's  ligament  in  front,  and  the  pectineal  and  iliac  iascix 
behind.     This  sheath  aj^pears  as  a  tube,  broader  above  than  below, 
and  composed  of  a  delicate  connective  tissue,  containing  more  or  ! 
less  fat.     It  invests  the  femoral  artery,  vein,  and  a  j)ortion  of  the 
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deep  lymphatics,  and  may  be  traced  beneath.  Poupart's  ligament 
upon  the  external  iliac  vessels,  where  it  is  continuous  with  the 
subperitoneal  fascia  which  ensheaths  the  latter,  while  below  it  may 
be  followed  as  a  vascular  sheath  throughout  the  limb.  It  is  usually 
stated  to  be  formed  by  the  union  of  the  fascia  transversalis  and 
fascia  iliaca  around  'the  vessels,  but  it  is  essentially  a  prolongation 


Fig.  56. 


'of  the  subperitoneal  tissue  sheath  of  the  iliac  vessels,  reinforced  by 
jsome  fibres  from  the  fascia  transversalis  in  front,  and  is  separated  from 
the  iliac  fascia  behind  by  loose  connective  tissue.  Three  vertical 
incisions,  one  in  the  centre  and  one  at  each  side  of  the  tubular 
sheath,  will  enable  the  dissector  to  see  that  it  is  divided  by 
two  slender  septa  into  three  compartments,  the  femoral  artery 


;  Fig.  56. — Crural  sheath  laid  open  (from  Wood). 

2.  Middle  cutaneous  nerve.  /.  Marj^in     of     saphenous  opening 

?.  Placed  to  inner  side  of  Gimbernat's  (turned  back). 

ligament.  k.  Femoral  sheath  opened  by  three 

I.  Iliac  portion  of  fascia  lata.  incisions. 

'.  Pubic  portion  of  fascia  lata.  I.  Saphenous  vein. 

t 
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Fig.  57, 


occupying  the  outermost,  the  femoral  vein  the  middle,  and  sub- 
peritoneal fat  and  a  lymphatic  gland  the  innermost  or  smallest 

one."^  This  last  division  of  the 
femoral  sheath  is  the  femoral  or 
crural  canal. 

The  Femoral  or  Crural  Ring 
(Fig.  58,  12). — If  the  finger  be 
passed  upwards  along  the  crural 
canal,  it  will  enter  the  Crural  or 
Femoral  Ring  beneath  Poupart's 
ligament,  displacing  a  lymphatic 
gland  and  a  small  piece  of  sub- 
peritoneal fat,  which  occupy  it,  the 
latter  forming  the  sejptum  crurale. 
The  boundaries  of  the  crural  ring 
can  be  better  felt  than  seen,  and 
are,  m  front,  Poupart's  ligament, 
with  occasionally  a  distinct  band 
of  fascia  trans versalis  beneath  it,  called  the  deep  crural  arch ; 
behind,  the  body  of  the  pubes,  with  the  pectineus  muscle  and 
pubic  portion  of  the  fascia  lata  ;  externally,  the  femoral  vein  ;  and 
internally,  the  sharp  margin  of  Gimbernat's  ligan)ent.  The  crural 
ring  is  the  aperture  through  which  a  femoral  hernia  leaves  the 
abdomen,  and  the  point  at  which  strangulation  most  commonly 
occurs  ;  the  finger  should  therefore  thoroughly  explore  it. 

The  Crural  or  Femoral  Canal  (Fig.  56)  is  the  canal,  half  an 
inch  in  length,  along  w^hich  femoral  hernia  descends  from  the  crural 
ring  to  the  saphenous  opening  ;  but  as  soon  as  the  hernia  has  forced 
its  way  through  that  spot,  it  ascends,  owing  to  the  close  attachment 
of  the  superficial  fascia  to  the  margin  of  the  saphenous  opening, 


Fig.  57. — Diagrammatic  section  of  crural  canal  (W.  A.).    (Section  internal 

to  that  in  Fig.  08.) 

1.  Abdominal  muscles.  8.  Obturator  fascia. 

2.  Process    of   fascia    transversalis       9,  Poupart's  ligament. 

strengthening  front  of  femoral      10.  Obturator  internus. 
sheath.  11.  Falciform  process  of  Burns. 

3.  Fascia  transversalis.  12.  Pubic  bone. 

4.  Lymphatic  gland.  .  13.  Cribriform  fascia. 

5.  6.  Subperitoneal  tissue.  15.  Pubic  portion  of  fascia  lata. 
7.  Peritoneum.  17.  Pectineus. 

*  A  precisely  similar  arrangement  is  found  in  connection  with  the  iliac 
vessels  above  Poupart's  ligament  (see  "Journal  of  Anatomy  and  Physiology," 
1891). 
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and  lies  along  Poupart's  ligament,  or  if  of  large  size,  may  stretch 
the  fascia  sufficiently  to  mount  over  the  ligament  and  simulate  an 
inguinal  hernia. 

The  Coverings  of  a  Femoral  Hernia  (Fig.  57)  will  be  readily 


Fig.  58. 


[earned  if  the  course  it  takes  has  been  thoroughly  understood.  In 
its  descent  the  intestine  pushes  before  it  (1)  peritoneal  sac,  (2) 
5ub-peritoneal  fat,  (3)  femoral  sheath,  (4)  cribriform  fascia,  (5)  super- 
Scial  fascia  and  skin.  It  must  not  be  supposed  that  the  surgeon 
;vvill  recognise  these  various  coverings  in  operating  upon  a  strangu- 


Fig.  58. — Section  of  the  structures  which  pass  beueatli  the  femoral  arch  (from 

Wilson). 


1.  Poupart's  Hgament. 

2,  2.  Iliac  portion  of  the  fascia  lata, 

attached  along  the  margin  of 
the  crest  of  the  ilium,  and,  by 
means  of  the  process  of  Burns, 
along  Poupart's  ligament  as  far 
as  the  spine  of  the  pubes  (3). 
4.  Pubic  portion  of  the  fascia  lata, 
contmuous  at  3  with  the  iliac 
portion,  and  passing  behind  the 
sheath  of  the  femoral  vessels  to 
its  outer  border  at  5,  where  it 
divides  into  two  layers  ;  one  is 
continuous  with  the  sheath  of 


the  psoas  (6)  and  iliacus  (7)  ; 
the  other  (8)  is  lost  upon  the 
capsule  of  the  hip-joint  (9).  It 
is  attached  above  to  the  ilio- 
pectineal  line. 

10.  The  anterior  crural  nerve. 

11.  Gimbernat's  ligament. 

12.  The  femoral   ring,    within  the 

femoral  sheath. 

13.  Femoral  vein. 

14.  Femoral  artery;  the  two  vessels 

and  the  ring  are  surrounded  by 
the  femoral  sheath. 


J, 
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lated  femoral  hernia,  but  it  is  necessary  that  he  should  identify  the  sac 
or  peritoneum,  which  is  usually  to  be  recognised  by  its  thin  bluish 


Fig.  59. 


Fig.  59.— Diagrammatic  section  through  femoral  and  iliac  sheaths  (W.  A.). 


1.  External  abdominal  fascia. 

2.  Psoas. 

3.  Abdominal  muscles. 

4.  Psoas  fascia. 

5.  12.  Fascia  transversalis. 

6.  Anterior  crural  nerve. 
7,11.  Subperitoneal  tissue. 

8.  Iliac  fascia. 

9.  Peritoneum. 

10.  Muscles  of  post-abdominal  wall. 

13.  Poupart's  ligament. 

14.  Crest  of  ilium. 


15.  Process   of   fascia  transversalis 

strengthening  front  of  femoral 
sheath. 

16.  Iliacus. 

17.  Femoral  artery. 

18.  Muscles  of  gluteal  region. 

19.  Anterior  wall  of  femoral  sheath. 
21.  Deep  layer  of  superficial  fascia. 
23.  Septum  of  femoral  sheath. 

25.  Femoral  vein. 
27.  Neck  of  femur. 
29.  Fascia  lata. 
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appearance,  and  by  the  fluid  generally  to  be  seen  througli  its  slightly 
transparent  wall."^ 

Surgery. — Operation  for  strangulated  femoral  hernia.  The  point 
of  stricture  is  very  rarely  at  the  saphenous  opening,  since  it  becomes 
so  much  enlarged  in  an  old  hernia  as  to  ofl:er  no  resistance.  The  skin 
and  superficial  structures  having  been  divided  (usually  by  a  vertical 
incision),  the  forefinger  can  therefore  be  readily  passed  along  the 


Fig.  60.  Fig.  61. 


crural  canal  on  the  inner  side  of  the  hernia  to  the  crural  ring,  where 
the  stricture  will  be  found.  This  may  be  most  satisfactorily  and 
safely  relieved  by  cutting  cautiously  inwards  with  a  hernia-knife,  so 
as  to  notch  or  divide  Gimbernat's  ligament ;  but  if  this  should  not 
prove  sufficient,  the  sac  must  be  carefully  opened  and  the  stricture 
divided  from  within  it. 

The  only  possible  danger  which  can  be  met  with  in  the  deep 
incision  is  an  abnormal  distribution  of  the  obturator  artery 
(Figs.  60  and  61),  which,  if  it  arise  from  the  epigastric  arlery  and 
wind  close  to  the  inner  side  of  the  neck  of  the  sac,  might  be 
divided  and  give  rise  to  troublesome  haemorrhage.  Fortunately 
this  vessel,  if  it  exists,  is  seldom  damaged  by  a  cautious  use  of  the 
knife,  and,  as  it  is  impossible  to  ascertain  its  presence  beforehand, 
its  existence  may  be  ignored  in  practice. 

[The  cutaneous  nerves  of  the  upper  part  of  the  front  of  the  thigh 
are  to  be  examined  with  the  fascia  lata,  before  it  is  removed  to  expose 
Scarpa's  triangle.] 


Fig.  60. — Irregular  origin  of  obturator  artery  from  epigastric.    1st  variety 
(1  in  4)  external  to  crural  ring  (from  "Wood). 

Fig.  61. — Irregular  origin  of  obturator  artery  from  epigastric.    2nd  s^ariety 
(1  in  80)  internal  to  crural  ring  (from  Wood). 

*  The  student  is  particularly  warned  against  the  common  error  of  supposing 
he  sac  of  a  hernia  to  be  smooth  and  glistening  on  its  exterior. 
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Fascia  lata  of  thigh. — If  the  process  of  Burns  passing  to  Pouparf  8 
ligament  in  front  of  the  femoral  sheath  and  anterior  crural  nerve  be 
dissected  away,  the  true  arrangement  of  the  deep  fascia  of  the  upper 
part  of  the  thigh  will  be  much  more  clearly  understood.     It  will  then 


Fig.  62. 
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Fig.  62. — Section  of  thigh,  through  upper  part  of  Hunter's  canal  (W.  A.). 


1,  2.  Lymph  spaces. 

3.  Long  saphenous  nerve. 

4.  Superficial  fascia. 

5.  Femoral  artery,  with  small  venae 

comites  (femoral  vein  deeper). 

6.  Deep  fascia  continued  over  back 

of  thigh  as  superficial  layer  of 
deep  fascia. 


7.  Sheath  of  vessels. 

8.  Middle  layer  of  deep  fascia. 

9.  Long  saphenous  vein. 

10.  Deep  layer  of  deep  fascia  (muscu- 

lar aponeurosis). 

11.  Great  sciatic  nerve. 

12.  Vein 
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be  seen  as  a  strong  fibrous  investment  of  the  muscles,  atlached  above 
all  around  the  margins  of  the  pelvis,  from  the  anterior  superior 
spine  externally  and  in  front,  along  the  outer  lip  of  the  iliac  crest 
(giving  a  deep  process,  however,  on  the  inner  surface  of  the  tensor 
vaginae  femoris  and  gluteus  maximus),  to  the  posterior  superior  and 
inferior  iliac  spines  and  the  intervening  notch,  to  the  greater  sacro- 


Fig.  63. 
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Fig.  63. — Horizontal  section  of  thigh  at  level  of  hip  (after  Braune). 


1.  Fat. 

2.  Sartorius. 

3.  Ischial  ramus. 

4.  Gluteus  minimus. 

5.  Adductor  brevis. 

6.  Tensor  vaginae  femoris. 

7.  Adductor  longus. 

8.  Gluteus  medius. 

9.  Obturator  externus. 

10.  Artery  to  gluteus. 

11.  Pectineus. 

12.  Gluteus  maximus. 

13.  Obturator. 

14.  Pj-riformis  tendon. 


15.  Articular  vessels. 

16.  Great  sciatic  nerve. 

17.  Femoral  vein. 

18.  20.  Sciatic  vessels. 

19.  Psoas. 

21.  Femoral  artery. 

22.  Ischium  with  obturator  internus 

winding  around  it. 

23.  Anterior  crural  nerve. 

24.  Great  sacro-sciatic  ligament. 

26.  Head  of  femur. 

27.  Iliacus  (tendon  of  rectus  between 

it  and  acetabulum). 
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sciatic  ligament,  the  outer  lip  of  the  tuber  ischii,  the  outer  border  of 
the  ischio-pubic  rami,  the  margin  of  the  symphysis,  the  pubic  angle, 
crest  and  spine,  and  over  the  pectineus  to  the  ilio-pectineal  line.  At 
the  ilio-pectineal  eminence  it  becomes  directly  continuous  with  the 
ilio-psoas  fascia,  which  may  be  followed  up  over  the  psoas  and  iliacus 
to  the  lumbar  vertebrae  and  inner  lip  of  the  iliac  crest.  The  fascia 
covers  the  whole  of  the  limb,  sending  septal  processes  between  the 
muscles  and  to  the  bony  ridges  from  which  they  arise.  The 
common  femoral  vessels,  with  the  anterior  crural  nerve,  lie  outside 
this  investment,  although  they  are  concealed  by  the  accessory  pro- 
cess passing  trom  it  to  Poupart's  ligament  ;  and  two  large  apertures 
will  be  found  in  the  fascial  sheath,  one  for  the  deep  femoral  vessels, 
opposite  the  lower  border  of  the  pectineus,  and  another  for  the 
superficial  femoral  vessels  and  a  portion  of  the  anterior  crural  nerve, 
at  the  point  where  the  sartorius  crosses  the  outer  border  of  the 
adductor  longus.  Besides  these  there  are  smaller  apertures  for 
other  vessels  and  nerves. 

In  the  middle  and  lower  portion  of  the  thigh  the  fascia  lata 
sends  inwards  two  strong  intermuscular  septa,  an  external 
dividing  the  vastus  externus  from  the  hamstrings  and  an  internal, 
between  the  vastus  internus  and  the  adductors,  both  giving  attach- 
ment extensively  to  muscular  fibres  (Fig.  62).  The  portion  of  the 
fascia  lata  on  the  outer  side  of  the  thigh  is  of  remarkable  strength  ; 
it  receives  above  the  insertions  of  the  tensor  vaginae  femoris  and 
gluteus  maximus,  both  of  which  it  encloses  before  reaching  its 
attachment  to  the  os  innominatum,  and  runs  downwards  to  be 
attached  to  the  outer  border  of  the  patella  below  the  vastus 
externus,  to  the  ligamentum  patellae  and  to  the  outer  tuberosity 
of  the  tibia.    It  is  sometimes  called  the  ilio-tihial  hand. 

The  hamstrings  are  bound  down  by  a  layer  of  fascia  within  the 
fascia  lata,  and  in  addition  a  third  and  still  deeper  investment  can 
be  demonstrated  as  a  sheath  for  each  of  the  muscles  (semimembrano- 
sus, semitendinosus  and  biceps)  (Fig.  62). 

Cutaneous  nerves  (Fig.  64). — The  Ilio-inguinal  nerve,  which 
emerges  from  the  external  abdominal  ring,  in  its  course  to  the 
scrotum  or  labium  gives  one  or  two  small  branches  to  the  thigh. 

The  Crural  branch  of  the  Gcnito-crural  nerve  pierces  the  fascia 
half  an  inch  below  Poupart's  ligament  and  just  outside  the  femoral 
artery,  and  joins  the  middle  cutaneous  nerve.  It  is  very  seldom 
satisfactorily  seen  unless  traced  from  the  lumbar  plexus. 

The  External  cutaneous  nerve  (3)  is  to  be  found  amongst  some  fat 
in  a  fold  of  fascia  lata  close  to  the  anterior  superior  spine  of  the 
ilium,  and  pierces  the  fascia  at  a  variable  point,  to  be  distributed 
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by  an  anterior  and  a  posterior  branch  to  the  outer  side  of  the  thigh 
and  part  of  the  buttock. 

The  Middle  Cutaneous  nerve  (5)  (from  the  anterior  crural),  pierces 
the  fascia  in  the  upper  third  of  the  thigh,  usually  in  two  jDlaces, 
and  will  be  afterwards  traced  as  far  as  the  knee.     This  nerve,  or 
1  its  outer  branch,  usually  pierces  the  sartorius,  which  muscle  it 
generally  supplies. 

The  Internal  cutaneous  and  Long  Saphenous  nerves  are  not  seen  at 
present. 

Scarpa's  Triangle. 

[The  fascia  is  to  be  removed  from  the  hollow  below  Poupart's 
ligament,  and  from  the  front  of  the  thigh  as  far  as  the  skin  has 
been  reflected,  and  the  muscles,  vessels,  and  nerves  thus  exposed 
are  to  be  as  thoroughly  cleaned  as  is  possible  without  disturbing 
their  relations.  The  cutaneous  nerves  are  also  to  remain  untouched.] 

j  Scarpa's  triangle  is  a  superficial  space  in  the  upper  third  of  the 
front  of  the  thigh,  containing  the  femoral  vessels  and  anterior  crural 
[nerve.  The  base  of  the  triangle  is  formed  by  Poupart's  ligament ; 
the  outer  border  by  the  inner  edge  of  the  sartorius  muscle  ;  the  inner 
\border  by  the  outer  margin  of  the  adductor  longus  ;  and  the  apex  by 
the  meeting  of  these  muscles.  The  space  is  covered  in  by  the  skin 
and  suj)erficial  fascia  and  Burns's  process  of  the  fascia  lata,  and  its 
floor  will  now  be  seen  to  be  formed  by  the  psoas  and  iliacus  on  the 
iouter  side  ;  the  pectineus  and,  in  some  subjects,  a  small  portion 
!of  the  adductor  brevis  on  the  inner  side  :  these  muscles  all  being 
jcovered  by  their  fasciae. 

j  Scarpa's  triangle  contains  the  common  femoral  artery  giving  off 
Isome  small  branches  and  bifurcating  into  the  superficial  and  deep  divi- 
sions ;  the  femoral  vein  with  its  tributaries  and  some  deep  lymphatic 
glands  :  and  the  anterior  crural  nerve  with  some  of  its  branches. 
The  saphenous  vein  is  not  one  of  the  contents  of  the  space,  until  it 
has  pierced  the  fascia  lata  to  end  in  the  common  femoral  vein. 
I  The  Femoral  Artery  in  Scarpa's  Triangle  (Fig.  64,  4). — 
The  femoral  artery  (under  which  term  is  included  the  common 
femoral  trunk  and  its  superficial  femoral  branch)  is  the  continuation 
3f  the  external  iliac  artery,  and  extends  from  Poupart's  ligament  to 
the  opening  in  the  adductor  magnus,  through  which  it  passes  to  the 
popliteal  space.  The  part  now  exposed  is  that  above  the  point 
crossed  by  the  sartorius,  and  is  usually  over  a  third  of  the  whole 
length  of  the  vessel.  When  the  thigh  is  slightly  flexed  and  abducted, 
:he  artery  runs  from  a  point  midway  between  the  symphysis  pubis 
md  the  anterior  superior  iliac  spine  (or  about  a  third  of  an  inch  to 
H.  K 
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the  inner  side  of  the  centre  of  Poupart's  ligament),  through  the 
middle  of  the  triangle  in  a  line  with  the  prominent  adductor  tubercle 
on  the  inner  condyle  of  the  femur  ;  but  when  the  thigh  is  fully 
extended  it  will  be  seen  to  wind  slightly  to  the  inner  side  of  the 
limb.  This  portion  of  the  artery  lying  within  its  sheath  is  covered 
by  the  superficial  fascia  and  the  fascia  of  Burns,  and  one  or  two 

branches    of   the    internal  cu- 
Fig.  64.  taneous  nerve  cross   the  vessel 

at  variable  points.  Behind  the 
artery  from  above  downwards 
are,  the  psoas  ;  the  nerve  to  the 
pectineus  ;  the  pectineus  itself, 
separated  from  the  femoral  artery 
by  the  profunda  artery  and  vein 
and  the  femoral  vein  ;  and  oc- 
casionally between  the  pectineus 
and  the  adductor  lon^us,  a  small 
portion  of  the  adductor  bre^is. 
To  the  outer  side  throughout  is 
the  anterior  crural  nerve,  usually 
separated  at  the  upper  part  by 
a  small  interspace  ;  and  the  long 
saphenous  branch  and  the  nerve 
to  the  vastus  internus  are  in  close 


Fig.  64. — Superficial  dissection  of  the 
front  of  the  thigh  (from  Hiisch- 
feld  and  Leveille). 

Poupart's  ligament. 
Superficial  branches   of  femoral 

artery. 
External  cutaneous  nerve. 
Femoral  artery. 
5,  5.  Middle  cutaneous  nerve. 
Femoral  vein. 

7,  7.  Anterior  division  of  internal 
cutaneous  nerve. 

8,  8.  Posterior  division  of  internal 
cutaneous  nerve. 

Branch  to  sartorius  from  middle 

cutaneous. 
Saphenous  vein. 
Sartorius. 

Cutaneous  branch   of  obturator 

nerve. 
Plexus  patellse. 

Patellar  branch  of  long  saphenous 
nerve. 

Long  or  internal  saphenous  nerve. 


9. 

10. 
11. 
12. 

13. 
14. 

16. 
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relation  with  it  at  the  lower  part  of  the  space  (Fig.  69,  19),  the 
latter  external  to  the  former.  The  femoral  vein  is  to  the  inner  side 
near  Poupart's  ligament,  but  lower  clown  passes  behind  the  artery, 
and  forms  one  of  its  j^osterior  relations  at  the  apex  of  the  triangle. 

Surgery. —  From  its  superficial  position  the  femoral  artery  can  be 
readily  felt  during  life,  and  compression  may  be  effected  in  any 
part  of  the  triangle,  but  most  satisfactorily  against  the  margin  of 
the  pubic  bone.  The  artery  lias  been  tied  above  the  origin  of  the 
profunda,  through  an  incision  parallel  to  Poupart's  ligament  and  half 
an  inch  below  it,  l)ut  the  vessel  is  more  commonly  tied  just  below  the 
point  at  which  it  is  crossed  by  the  inner  edge  of  the  sartorius. 
The  latter  operation  is  readily  performed  through  an  incision,  from 
three  to  four  inches  long,  beginning  two  inches  below  Poupart's 
ligjament  and  running  in  the  middle  of  the  lower  part  of  the  space, 
and  in  the  axis  of  the  abducted  limb.  The  incision  should  be  carried 
at  once  through  the  fascia  so  as  to  expose  the  fil)res  of  the  sartorius, 
which  are  recognisable  l)y  their  oblicjue  direction.  The  muscle  being 
turned  a  little  outwards,  the  fiV)rous  sheath  of  the  vessels  will  be  seen, 
and  must  be  carefully  opened  with  the  scalpel,  wdien  the  artery  can 
be  isolated  and  secured.  The  needle  may  be  passed  from  either  side, 
great  care  being  taken  not  to  pierce  or  include  the  vein,  which  is 
behind  and  in  very  close  contact,  or  the  long  saphenous  nerve  which 
is  to  the  outer  side  of  tlie  vessel. 

When  the  femoral  artery  is  tied  above  the  profunda,  the  circulation 
is  carried  on  by  the  obturator,  gluteal,  and  sciatic  arteries,  which 
anastomose  with  the  circumflex  and  perforating  branches  of  the 
profunda,  and  thus  indirectly  with  the  articular  l)ranches  of  the 
popliteal.  The  operation  is  not  a  desirable  one  on  account  of  the 
small  interval  often  existing  between  the  origins  of  the  deep  circum- 
flex iliac  and  epigastric  vessels  and  that  of  the  profunda. 

When  the  artery  is  tied  below  the  profunda  the  circulation  is 
I  carried  on  directly  through  the  communication  of  the  terminal  branch 
of  the  profunda  with  the  anastomotic  a  magna  and  the  branches  of  the 
popliteal,  in  addition  to  those  anastomoses  given  above. 

Branches  in  Scarpa's  Triangle  (Fig.  64). — The  small  (1) 
' superficial  epigastric :  (2)  superficial  circumflex  iliac ;  and  (3)  superficial 
external  pudic^  have  been  already  examined.    A  larger  branch  (4)  the 
inferior  external  pudic,  arises  from  the  upper  part  of  the  artery  and 
'passes  beneath  the  fascia  lata  to  the  scrotum  or  labium  and  perinaeum. 

In  many  subjects  the  dee})  epigastric  and  deep  circumfiex  iliac 
branches  are  seen  to  arise  below  Poupart's  ligament  from  the  common 
: femoral,  instead  of  from  the  external  iliac. 

j  The  largest  branch,  (5)  the  profunda  artery,  arises  from  one  to 
•two  inches  or  more  below  Poupart's  ligament  and  is  now  seen  lying 
first  to  the  outer  side  of,  and  then  behind,  the  femoral  artery  and 
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vein,  and  resting  upon  the  iliacus  and  pectineus.  Should,  however, 
the  external  circumflex  arise  from  the  common  femoral  instead  of 
from  the  profunda,  the  commencement  of  the  latter  vessel  lies 
behind  or  even  to  the  inner  side  of  the  superficial  femoral.  The 
profunda  is  the  great  artery  to  the  muscles  of  the  thigh,  and  will  he 
afterwards  dissected. 

The  Femoral  Vein  at  the  lower  part  of  Scarpa's  triangle  lies 
behind  and  sometimes  a  little  to  the  outer  side  of  the  artery.  It  then 
crosses  obliquely  behind  it,  and  after  being  joined  by  the  profunda 
vein,  reaches  the  inner  side  of  the  common  femoral  artery  at  the 
upper  part  of  the  space  ;  and  there  it  receives  the  saphenous  vein, 
which  has  previously  been  joined  by  the  veins  corresponding  to  the 
small  branches  of  the  artery  (superficial  epigastric,  circumflex  iliac 
and  external  pudic).  At  the  apex  of  the  triangle  it  is  very  closely 
connected  with  the  artery. 

The  Anterior  Crural  Nerve  (Fig.  69,  5)  is  derived  from  the 
2nd,  3rd,  and  4th  nerves  of  the  lumbar  plexus,  and  enters  Scarpa's 
triangle  beneath  Poupart's  ligament,  resting  upon  the  adjacent 
borders  of  the  psoas  and  iliacus  muscles.  It  breaks  up  into  super- 
ficial and  deep  divisions,  which  are  separated  by  the  external  circum- 
flex vessels,  the  superficial  giving  off*  the  middle  and  internal  cutaneous 
nerves  and  sujDplying  the  sartorius  ;  the  deep  supplying  muscular 
branches  to  the  pectineus,  rectus  femoris,  crureus,  vastus  internus  and 
vastus  externus,  and  the  long  or  internal  saphenous  nerve,  which 
becomes  cutaneous  at  the  inner  side  of  the  knee.  The  nerve  to  the 
pectineus  passes  beneath  the  femoral  sheath  to  reach  the  muscle. 

[The  limb  being  extended,  the  line  of  incision  on  the  inner  side 
of  the  thigh  is  to  be  prolonged  to  three  inches  below  the  knee,  and 
then  carried  across  tlie  limb,  when  the  skin  thus  marked  out  is  to  be 
reflected  to  the  outer  side,  and  the  superficial  fascia  to  the  same 
extent,  all  the  cutaneous  nerves  being  carefully  left  at  their  points  of 
emergence  from  the  fascia  lata  and  traced  to  their  terminations.] 

The  Bursce  in  front  of  the  patella  may  be  three  in  number,  (1)  a 
bursa  suhcutcmea,  large  and  particularly  prone  to  inflammation  in 
persons  whose  occupation  involves  much  kneeling  ;  (2)  a  hiirsa 
suhfascialis  beneath  the  bands  of  deep  fascia  passing  in  front  of  the 
patella;  (3)  a  hiu^sa  suhtendinosa,  small  and  inconstant,  beneath  the 
prolongation  of  the  rectus  tendon  over  the  bone.  The  cavities  of 
1  and  2  occasionally  intercommimicate. 

Piercing  the  fascia  at  several  points  are  the  cutaneous  nerves  of 
the  thigh,  some  of  which  have  been  already  seen,  but  the  following 
are  now  to  be  traced  to  their  distributions  and  then  to  their  origins, 
the  fascia  being  removed  as  may  be  necessary  for  the  latter  purpose. 
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The  Internal  cutaneous  nerve  (Fig.  64,  7,  8)  is  a  branch  of  the 
anterior  crural,  it  gives  two  or  three  small  twigs  to  the  upper  and 
inner  parts  of  the  thigh,  and  crosses  the  femoral  artery  in  Scarpa's 
triangle.  Either  before  or  after  doing  so  it  divides  into  two 
branches,  anterior  and  posterior.  The  anterior  branch  becomes 
cutaneous  in  the  lower  third  of  the  thigh,  the  filaments  reaching  as 
far  as  the  patellar  plexus  ;  the  'posterior  branch  appears  close  to  the 
saphenous  vein  a  little  above  the  knee,  and  its  branches  unite  with 
those  of  the  other  branch,  with  the  internal  saphenous  nerve,  and 
occasionally  with  a  superficial  branch  of  the  obturator,  and  are 
distributed  over  and  a  little  below  the  inner  side  of  the  knee. 

The  Long  or  Internal  Saphenous  nerve  (Fig.  64,  16)  (the  course  of 
which  will  be  afterwards  seen)  becomes  cutaneous  at  the  inner  side 
of  the  knee-joint,  where  it  lies  at  first  in  front  of  the  saphenous 
vein.  Before  becoming  cutaneous  it  sends  a  large  branch  forward 
to  the  skin  of  the  patella  (i-amus  cutaneus  patellce)  ([4)  which 
pierces  the  sartorius,  and  unites  with  branches  of  the  internal  and 
middle  cutaneous  and  external  popliteal  nerves  to  form  what  has 
been  called  the  plexus  patellce. 

The  Superficial  Veins  of  the  thigh  are  very  variable,  but  they 
either  open  into  the  saplienous  vein  separately,  or  form  one  or 
more  separate  branches  which  join  the  main  trunk  at  or  near  the 
saphenous  023ening. 

Muscles  of  the  Front  of  the  Thigh. 

[The  remains  of  the  fascia  lata  are  to  be  removed  and  the  cutaneous 
nerves  turned  aside.  By  fiexing  the  knee,  the  muscles  of  tlie  front 
of  the  thigh  will  be  made  tense,  except  the  sartorius,  wliich  must 
be  stretched  with  hooks  in  order  to  clean  it.  All  the  loose  fascia 
is  to  be  removed,  and  each  muscle  cleaned  in  the  direction  of  its 
fibres,  special  care  being  taken  to  expose  clearly,  as  far  as  possible,  the 
origin  and  insertion  of  each.] 

Connected  with  the  fascia  lata  on  the  outer  side  of  the  thigh  is 
the  Tensor  Fasciae  or  Vaginae  Femoris  (Fig.  65,  4),  which  is 
to  be  exposed  by  removing  the  fascia  below  the  crest  of  the  ilium. 
The  muscle  arises  from  the  outside  of  the  anterior  superior  spine  of 
the  ilium  and  from  part  of  the  notch  between  the  two  anterior 
iliac  spines,  from  a  small  portion  of  the  crest,  and  from  its  fascial 
sheath  ;  and  the  fibres  pass  downwards  and  backwards  to  be  inserted 
into  the  fascia  lata  below  the  great  trochanter,  the  fascia  being  split 
at  this  point  to  receive  the  muscular  fibres.  The  muscle  as  its 
name  implies,  is  a  tensor  of  the  fascia  of  the  thigh,  and  thereby 
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supports  and  assists  the  other  muscles  of  the  limb,  especially  the 
gluteus  maximus,  by  fixing  their  fascial  attachments  ;  it  is  also  an 
abductor  and  internal  rotator  of  the  femur  and  acts  upon  the  trunk 
when  the  thigh  is  fixed.  It  is  supplied  by  a  branch  of  the  supe- 
rior gluteal  nerve,  which  may  be  seen  entering  the  deep  surface  of 
the  muscle  when  it  is  reflected. 

The  Sartorius  (Fig.  65,  5)  is  the  longest  muscle  of  the  body, 
and  when  dissected  lies  loosely  upon  the  subjacent  muscles.  It 
arises  from  the  anterior  superior  spine  of  the  ilium,  from  the  notch 
below  it,  and  from  the  outermost  portion  of  Poupart^s  ligament ; 
and  crossing  obliquely  over  the  thigh,  winds  behind  the  inner  tuber- 
osity of  the  femur  and,  turning  forwards  below  the  inner  tuberosity 
of  the  tibia,  is  inserted  into  the  subcutaneous  surface  below  the 
junction  of  the  head  of  the  bone  with  the  shaft,  by  a  broad 
tendinous  exjDansion,  which  is  incorporated  with  the  fascia  of  the 
limb  and  overlaps  the  insertions  of  the  gracilis  and  semitendinosus 
muscles,  a  bursa  intervening  between  them  ;  it  may  also  send  a  slip 
beneath  the  other  tendons.  It  is  a  flexor  of  the  leg  upon  the  thigh, 
and  a  flexor,  rotator  outwards,  and  slight  abductor  of  the  thigh  upon 
the  pelvis,  thus  helping  to  place  the  leg  in  the  position  assumed  by 
the  tailor ;  whence  the  name  (tailor-muscle).  It  is  supplied  by  the 
middle  cutaneous  branch  of  the  anterior  crural  nerve,  and  pierced 
by  the  middle  and  internal  cutaneous  nerves  and  by  the  cutaneous 
patellae  of  the  long  saphenous. 

The  Quadriceps  Extensor  is  the  fleshy  mass  on  the  front  of  the 
thigh,  consisting  of  the  rectus  fem oris  superficially,  with  the  crureus 
beneath  it,  and  the  vastus  externus  and  internus  on  either  side. 

The  Rectus  Femoris  (Fig.  65,  6)  has  no  attachment  to  the 
femur,  but  stretches  over  it  from  the  pelvis  to  the  patella.  It 
arises  by  two  tendons,  one  from  the  anterior  inferior  spine  of  the 
ilium,  the  other  from  a  rough  impression  above  the  acetabulum. 
The  outer  or  reflected  tendon  may  be  easily  exposed  by  separating 
the  tensor  vagina?  femoris  and  rectus,  and  clearing  away  the  fat  and 
connective  tissue  from  the  deep  interspace  with  the  handle  of  the 
scalpel.  The  two  heads  unite  to  form  a  bi-penniform  muscle,  which 
is  tendinous  on  its  upper  surface  above  and  on  its  under  surface  at 
the  lower  part,  and  passes  to  be  attached  to  the  upper  border  and 
anterior  surface  of  the  patella  in  conjunction  with  the  other  extensor 
muscles,  the  strong  fibres  which  pass  in  front  of  the  patella  forming 
the  superficial  portion  of  the  ligamentum  patellae  and  reaching  the 
tubercle  of  the  tibia,  the  true  insertion  of  the  quadriceps.  The 
crureus  joins  the  back  of  the  tendon  above  the  patella,  and  the 
vasti  are  attached  to  its  borders. 
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It  will  be  noticed  that  the  straight  head  is  in  the  axial  line  of  the 
muscle  during  extension  of  the  thigh,  the 
reflected  head  during  right  angle  flexion.  Fig.  65. 

Surgery. — The  most  direct  and  eligible 
incision  to  reach  the  hip  joint  extends 
along  the  interspace  between  the  tensor 
vaginae  and  sartorius,  and  more  deeply 
between  the  rectus  and  iliacus. 

Beneath  the  rectus  will  be  seen  the 
External  circumflex  branch  of  the  profunda 
artery  (Fig.  66,  1 1).  This  arises  from  the 
outer  side  of  the  vessel  near  its  origin, 
and  runs  transversely  between  the 
branches  of  the  anterior  crural  nerve, 
upon  the  vastus  externus  and  beneath 
the  sartorius  and  rectus  femoris,  to  the 
outer  side  of  the  thigh,  where  it  divides 
into  ascending,  transverse,  and  descending 
sets  of  branches.  The  ascending  branches 
pass  beneath  the  tensor  fasciae  to  anasto- 
mose with  the  gluteal  and  the  deep  cir- 
cumflex iliac  arteries  ;  the  transverse 
set  supply  the  vastus  externus,  and, 
turning  round  the  limb,  anastomose 
with  the  perforating  branches  of  the 
profunda  ]  whilst  the  descending  branch 
passes  into  the  vastus  externus  with 
the  nerve  to  that  muscle  and  ends  at 
the  knee  joint,  where  it  anastomoses 
with  the  superior  external  articular 
branch  of  the  popliteal. 

The  Vastus  Externus  (Fig.  65,  7) 
is  the  largest  of  the  three  muscles  in  front  of  the  femur.  It 
arises  from  the  anterior  border  of  the  great  trochanter  as  far  as 
the  base  of  the  superior  tubercle  of  the  neck,  from  the  lower  border 


Fig  65. — Muscles  of  the  anterior  femoral  region  (from  Wilson). 


1.  Crest  of  the  ilium. 

2.  Its  anterior  superior  spinous  pro- 

cess. 

3.  Gluteus  medius. 

4.  Tensor  vaginae  femoris  ;  its  inser- 

tion into  the  fascia  lata  is  shown 
inferiorly. 

5.  Sartorius. 

6.  Kectus  femoris. 


7.  Vastus  externus. 

8.  Vastus  internus. 

9.  Patella. 

10.  Iliacus  internus. 

11.  Psoas  magnus. 

12.  Pectineus. 

13.  Adductor  longus. 

14.  Part  of  the  adductor  magnus. 

15.  Gracilis. 


136 


THE  FKONT  OF  THE  THIGH. 


of  the  trochanter,  the  outer  part  of  the  gluteal  ridge,  the  outer 
border  of  the  linea  aspera,  the  upj)er  half  of  the  external  supra- 
condylar ridge,  and  extensively  from  the  external  intermuscular 
septum.  Its  fibres  end  in  a  broad  aponeurosis,  which  is  inserted  into 
the  tendon  of  the  rectus  and  the  upper  third  of  the  outer  border 
of  the  patella,  aiding  in  the  formation  of  the  knee  capsule.  Its 
upper  superficial  fibres  are  commonly  detached  from  the  rest  by  a 
deep  intermuscular  space. 

The  Vastus  Internus  (Fig.  65,  8)  is  more  or  less  united  with 
the  crureus..  It  arises  from  the  lower  half  of  the  spiral  line,  from 
the  inner  side  of  the  linea  aspera,  from  the  upper  part  of  the  internal 
supracondylar  ridge,  from  the  tendons  of  the  adductor  longus  and 
magnns,  and  from  the  internal  intermuscular  septum.  It  is  inserted 
into  the  upper  half  of  the  inner  side  of  the  patella,  and  into  the 
rectus  tendon.  Like  the  vastus  externus  it  helps  to  form  the 
capsule  of  the  knee  joint.  The  origin  of  the  lower  part  of  the 
muscle  cannot  be  seen  quite  distinctly  at  present,  since  it  is  united 
with  the  tendon  of  the  adductors  longus  and  magnus,  by  a  sub-sartorial 
plane  of  fascia  which  covers  in  the  femoral  vessels  in  Hunter's  canal. 

The  Crureus  covers  the  front  of  the  femur  between  the  two  vasti, 
and  beneath  the  rectus.  It  arises  from  the  upper  part  of  the  spiral 
line  and  the  anterior  and  outer  surfaces  of  the  femur,  to  about  four 
inches  from  the  lower  end  of  the  bone,  as  well  as  from  the  lower  part 
of  the  external  intermuscular  septum,  and  is  inserted  mio  the  patella 
with  the  other  extensor  muscles.  Its  surface  is  tendinous,  to  allow 
free  movement  of  the  rectus  upon  it.  Its  lowest  fibres  of  origin  form 
the  suhcrureusy  which  will  be  best  dissected  with  the  knee  joint. 

The  supra-patellar  pouch  is  a  prolongation  upwards  of  the  synovial 
membrane  of  the  knee  joint  for  two  inches  or  more  above  the  top  of 
the  patella  beneath  the  crureus  and  vasti,  and  receives  the  insertion 
of  the  subcrureus.  It  is  often  separated  from  the  true  joint  cavity 
by  an  hour-glass  constriction,  and  occasionally  by  a  complete  septum. 
Bur  see  in  connection  with  the  quadriceps  will  be  found  in  front  of 
the  patella,  and  between  the  ligamentum  patellee  and  the  upper  part 
of  the  tubercle  of  the  tibia  (Fig.  101). 

Action. — The  quadriceps  extensor  is  the  great  extensor  of  the  leg 
upon  the  thigh,  and  is  therefore  in  constant  requisition  in  walking, 
but  it  will  be  observed  that  in  standing  upright  the  vasti  are  relaxed 
and  the  patella  can  be  moved  freely  from  side  to  side.  The  rectus, 
in  addition,  flexes  the  thigh  upon  the  pelvis  ;  and,  when  the  leg  is 
fixed,  flexes  the  pelvis  upon  the  femur. It  is  supplied  by  the 
anterior  crural  nerve. 

*  It  should  be  observed  that  its  long  axis  inclines  in  such  a  direction  towards 
the  patella  that  it  tends  to  displace  the  bone  outwards,  but  this  is  corrected  by 
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Surgery. — These  powerful  muscles  occasionally  fracture  the 
patella  transversely  by  their  violent  and  sudden  action,  the  bone 
being  snapped  across  the  condyles  of  the  femur,  and  the  upper 
fragment  afterwards  drawn  up  by  the  contraction  of  the  muscles. 
In  order  to  relax  the  muscles  and  bring  the  fragment  down,  it  is 
advised  to  '  extend  the  leg  upon  the  thigli  and  flex  the  thigh  upon 
the  pelvis.' 

The  Femoral  Artery  in  Hunter's  Canal  (Fig.  66,  19). — 
Hunter's  canal  is  an  intermuscular  space  beneath  the  sartorius  in 
the  middle  third  of  the  thigh,  and  is  continuous  with  the  apex  of 
Scarpa's  triangle  above,  and  with  the  popliteal  space  below.  It 
contains  the  femoral  vessels,  the  long  saphenous  nerve,  and  the 
nerve  to  the  vastus  internus.  It  is  bounded  behind  by  the  adductors 
longus  and  magnus,  externally  by  the  vastus  internus,  and  in  front 
by  a  fascial  aponeurosis  stretching  over  the  vessels  from  the  external 
to  the  posterior  wall,  and  by  the  sartorius.  It  ends  at  the  opening 
in  the  adductor  magnus,  where  the  artery  enters  the  popliteal  space. 
On  laying  open  the  canal,  the  femoral  artery  will  be  found  with  its 
vein  behind  and  external  to  it,  and  a  second  smaller  vena  comes  is 
often  seen  on  the-  opposite  side  of  the  vessel.  Some  deep  lymphatic 
cords  accompany  the  veins,  and  the  whole  of  the  vessels  are  invested 
by  a  delicate  connective  tissue-sheath.  With  these,  but  outside  the 
sheath,  are  the  long  saphenous  nerve  and,  external  to  this,  the  nerve 
to  the  vastus  internus  giving  filaments  to  its  muscle.  The  saphenous 
nerve  lies  at  first  to  the  outer  side  of  the  artery,  but  crosses  it  below 
to  wind  around  the  tendon  of  the  sartorius  and  become  cutaneous  on 
the  inner  side  of  the  knee. 

The  Opening  in  the  Adductor  Magnus,  as  it  is  commonly  called,  is 
in  reality  an  opening  between  the  round  tendon  of  the  adductor 
magnus  on  the  inner  side,  and  the  fibres  of  the  vastus  internus  and 
the  femur  on  the  outer  side.  The  only  structures  passing  through 
it  are  the  femoral  vessels  with  some  deep  lymphatics. 

Branches  of  the  Femoral  Artery.  —  Except  some  large  unnamed 
muscular  branches,  the  Anastomotica  magna  is  the  only  vessel  arising 
from  the  femoral  artery  in  Hunter's  canal.  The  anastomotica  has 
a  superficial  and  a  deep  branch  :  the  superficial  accompanying  the 
saphenous  nerve  to  the  skin,  the  deep  branch  entering  the  vastus 
internus,  through  which  it  descends  to  the  knee  to  anastomose  with 
the  internal  articular  branches  of  the  popliteal  artery,  and  sending 
a  branch  across  the  femur  above  the  patella  to  join  deep  branches 
of  the  external  circumflex  and  the  superior  external  articular. 

the  predominance  of  the  patellar  fibres  of  the  vastus  internus  over  those  of  the 
vastus  externus. 
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Surgery. —  Deligation  of  the  femoral  artery  in  Hunter's  canal 
is  not  frequently  performed  in  the  present  day,  but  the  vessel 
is  readily  reached  by  an  incision  to  the  inner  side  of  the  vastus 
internus  in  the  middle  third  of  the  thigh,  at  the  outer  edge  of  the 
sartorius.  The  sartorius  is  turned  inwards,  and  the  sub-sartorial 
fascia  is  brought  into  view  ;  this  being  divided  the  artery  will  be 
exposed.  It  is  most  convenient  to  pass  the-  aneurism-needle  from 
without  inwards,  the  vein  lying  to  the  outer  side,  and  great  care 
must  be  exercised  to  avoid  piercing  the  closely  adherent  veins. 

The  Anterior  Crural  Nerve  (Fig  69,  5)  supplies  branches  to 
all  the  muscles  of  the  front  of  the  thigh  except  the  tensor  fasciae 
femoris,  and  also  gives  a  branch  to  the  pectineus  on  the  inner  side 
of  the  limb.  The  branch  to  the  sartorius  has  been  already  seen  to 
arise  from  the  middle  cutaneous  nerve,  and  the  remaining  branches 
can  now  be  traced  from  the  deep  division.  The  nerve  to  the  vastus 
internus  (19)  and  that  to  the  vastus  externus  both  supply  small 
twigs  to  the  knee  joint.  The  nerve  to  the  pectineus,  which  is  often 
double,  (10)  crosses  transversely  beneath  the  femoral  vessels  to  the 
surface  of  the  pectineus  muscle.  From  several  of  the  upper 
muscular  branches  twigs  are  given  to  the  hip  joint. 

The  Internal  Saphenous  Nerve  (Fig.  69,  22)  is  the  longest 
branch  of  the  deep  division  of  the  anterior  crural  nerve.  It  lies  close 
to  the  outer  side  of  the  femoral  artery,  and  enters  Hunter's  canal  with 
it ;  then  crossing  the  artery  near  the  lower  end  of  the  canal  it  pierces 
the  sheath,  appearing  beneath  the  sartorius  at  the  inner  side  of  the 
knee.  In  the  thigh  it  gives  a  communicating  branch  to  a  subsartorial 
plexus  formed  by  the  internal  cutaneous  and  obturator  nerves,  and 
at  the  knee  its  internal  j^atellar  branch  pierces  the  sartorius  and  ends 
in  the  patellar  plexus.  The  nerve  becomes  cutaneous  between  the 
sartorius  and  gracilis,  and  runs  down  the  inner  side  of  the  leg  and 
foot. 

Inner  Side  of  the  Thigh. 

[The  superficial  muscle  of  the  inner  side  of  the  thigh  (adductor 
longus)  is  already  j^artially  seen ;  to  expose  the  rest  of  the  region, 
an  incision  is  to  he  made  along  the  rami  of  the  pubes  and  ischium, 
and  the  skin  is  to  be  reflected,  when  the  gracilis  will  be  brought 
into  view.  The  femoral  vessels  must  either  be  cut  and  turned  down, 
or  pulled  forcibly  outwards.] 

A  few  cutaneous  branches  of  nerve  to  the  skin  of  the  inner  side 
of  the  thigh  will  be  found  appearing  below  the  adductor  longus. 
They  are  derived  from  the  obturator. 

The  Adductor  Longus  (Fig  65,  13)  arises  by  a  round  tendon 
from  the  front  of  the  os  pubis  immediately  below  the  crest,  and 


THE  PECTINEUS. 


139 


expands  to  be  inserted  into  the  inner  border  of  the  linea  aspera,  in 
the  middle  third  of  the  bone  and  into  the  internal  intermuscular 
septum,  blending  with  the  insertions  of  the  adductors  brevis  and 
magnas.  It  is  supplied  by  the  superficial  division  of  the  obturator 
nerve.     In  the  middle  third  of  the  thigh  it  separates  the  superficial 

I  from  the  deep  femoral  vessels,  the  latter  disappearing  from  Scarpa's 
triangle  between  the  adjacent  borders  of  this  muscle  and  the  pectineus. 

The  Gracilis  (Fig.  66,  20)  is  the  most  internal  of  the  muscles 
of  the  thigh,  and  arises  from  the  rami  of  the  os  pubis  and  ischium 

I  by  a  broad  thin  tendon  about  three  inches  wide.  It  is  inserted  into 
the  inner  surface  of  the  tibia  under  cover  of  the  sartorius  and  above 
the  semi-tendinosus,  a  bursa  intervening  between  it  and  these 
muscles.  It  is  siipiMed  by  the  superficial  division  of  the  obturator 
nerve. 

[The  adductor  longus  is  to  be  divided  near  its  origin  and  turned 
down,  in  order  to  expose  the  adductor  brevis  and  the  insertions  of 
the  pectineus,  psoas,  and  iliacus.  The  branch  of  the  obturator  nerve 
to  the  muscle  is  to  be  j)reserved,  and  the  profunda  vessels  are  to  be 
cleaned  as  far  as  exposed.] 

The  Pectineus  (Fig.  66,  4)  has  been  already  seen  in  relation 
with  the  femoral  artery  and  forming  part  of  the  fioor  of  Scarpa's 
triangle.  It  arises  from  the  inner  part  of  the  ilio-pectineal  line  and 
from  the  triangular  surface  immediately  in  front  of  it,  between  the 
pubic  spine  and  the  ilio-pubic  eminence  ;  and  winds  to  the  back  of 

1  the  femur  to  be  inserted  into  the  upper  part  of  the  pectineal  line 
leading  from  behind  the  trochanter  minor  to  the  linea  aspera,  a 

1  bursa  intervening.  It  is  suiypUed  by  the  anterior  crural  nerve  and 
sometimes  also  by  the  obturator  or  accessory  obturator.  In  front  of 
it  lie  the  femoral  and  profunda  vessels  and  part  of  the  anterior  crural 
nerve,  the  internal  circumflex  vessels  wind  over  its  upper  border,  the 
profunda  vessels  disappear  from  Scarpa's  triangle  at  its  lower  border, 
and  its  deep  surface  is  in  relation  with  the  obturator  externus, 
the  adductor  brevis,  the  superficial  division  of  the  obturator  nerve, 
and  the  inner  part  of  the  capsule  of  the  hip  joint. 

1  [The  pectineus  should  be  divided  and  turned  aside,  in  order  to 
bring  the  deeper  parts  into  view,  viz.,  the  obturator  externus  and  the 
obturator  nerve,  with  the  accessory  obturator  nerve,  if  present  ;  a 
part  of  the  hip-joint,  and  more  of  the  internal  circumflex  artery  than 
has  yet  been  seen.] 

\  Insertion  of  the  Psoas  and  Iliacus. — The  two  muscles  are 
conjoined  as  they  enter  the  thigh  ;  the  psoas  is  inserted  by  tendon 
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into  the  small  trochanter,  the  iliaciis  by  fleshy  fibres  into  the  tendon 
of  the  psoas,  and  into  a  triangular  mark  on  the  femur  below  the 
small  trochanter  and  in  front  of  the  pectinens  insertion. 

The  Adductor  Brevis  (Fig.  66,  i8)  has  the  superficial  division 

of  the  obturator  nerve  lying  upon 


Fij?.  66. 


it,  and  the  deep  division  of  the 
same  nerve  between  it  and 
the  adductor  magnus.  It  arises 
from  the  front  of  the  pubic 
ramus,  below  the  adductor  longus 
and  between  the  gracilis  and 
ol)turator  externus,  and  is  in- 
serted into  the  whole  of  the  line 
leading  from  the  lesser  tro- 
to  the  linea  aspera, 
the  pectineus  and  upper 


chanter 
behind 
part  of  the  adductor 


longus  and 


Fig.  66.  —  Profunda  artery  and  its 
branches  (Bonamy  and  Beau). 

1.  Iliacus. 

2.  Psoas. 

3.  External  iliac  artery. 

4.  Internal  iliac  artery. 

5.  Deep  circumflex  iliac. 

6.  Deep  epigastric. 

7.  Tensor  vaginae  femoris. 

8.  Common  femoral  artery. 

9.  Superficial  femoral  artery. 

10.  Symphysis  pubis. 

11.  External  circumflex  artery. 

12.  Adductor  longus  (origin). 

13.  Vastus  externus. 

14.  Pectineus. 

15.  Adductor  longus  (insertion). 

16.  Profunda  (too  large  in  the  draw- 

ing). 

17.  Crureus. 

18.  Adductor  brevis. 

19.  Femoral  in  Hunter's  canal. 

20.  Gracilis. 

21.  Vastus  internus. 

22.  Part  of  adductor  magnus. 

23.  Patella. 

24.  Part  of  adductor  magnus. 

25.  Ligamentum  patellae. 

26.  Semi-membranosus. 
28.  Anastomotica  magna. 

30.  Superior  internal  articular. 
32.  Inferior  internal  articular. 


THE  PROFUNDA  ARTERY. 
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in  front  of  the  adductor  magnns.  It  is  supplied  either  by  the  deep 
or  by  the  superficial  branch  of  the  obturator  nerve. 

Tlie  action  of  the  adductors  longus  and  brevis  is  to  some  extent 
implied  by  their  name,  but  they  are  also  flexors  and  external  rota- 
tors of  the  thigh.  The  adduction  if  combined  with  flexion  can  be 
carried  beyond  the  middle  line,  so  as  to  cross  the  thigh  over  the 
opposite  limb.  The  pectineus  is  also  an  adductor,  external  rotator, 
and  flexor  of  the  thigh,  and  the  gracilis  is  an  adductor  of  the  thigh, 
and  in  addition  a  flexor  and  an  internal  rotator  of  the  knee.  All 
the  muscles  of  the  inner  side  of  the  thigh  are  supplied  by  the 
obturator  nerve,  except  the  pectineus,  which  receives  its  nerve  from 
the  anterior  crural,  with  sometimes  an  additional  twig  from  the 
obturator  or  accessory  obturator. 

The  Profunda  Artery  (Fig.  66,  i6)  has  been  seen  to  arise 
from  the  femoral  artery  in  Scarpa's  triangle,  from  one  to  two  inches 
below  Poupart's  ligament ;  lying  at  first  to  the  outer  side  of  the 
femoral  artery  and  against  the  iliacus,  and  then  winding  inwards  on 
to  the  pectineus  behind  the  femoral  vessels  and  its  own  veins.  It 
next  passes  below  the  border  of  the  pectineus  behind  the  adductor 
longus,  which  separates  it  from  the  superficial  femoral  vessels,  and 
on  to  the  adductor  brevis  and  magnus,  ending  b}^  piercing  the  latter. 
The  profunda  vein  is  superficial  to  its  artery  in  the  whole  of  its 
course. 

The  Branches  of  the  Profunda  are  the  external  and  internal 
circumflex,  three  perforating  arteries,  and  a  terminal  branch, 
besides  branches  to  the  muscles  on  the  inside  of  the  thigh. 

1.  The  External  Circumflex  artery  (ii)  arises  from  the  outer  side 
of  the  profunda  near  its  origin,  and  has  been  already  seen  in  the 
dissection  of  the  thigh  (p.  135).  When  this  vessel,  as  is  not  unfre- 
q^uently  the  case,  springs  from  the  common  femoral,  the  upper  part 
of  the  profunda  is  no  longer  external  to  the  superficial  femoral,  but 
lies  behind  or  internal  to  it. 

2 .  The  Internal  Circumflex  artery  (Figs.  67,68)  arises  from  the  inner 
side  of  the  profunda  near  its  origin,  and  passing  backwards  between  the 
psoas  and  the  pectineus,  reaches  the  obturator  externus  muscle  above 
the  adductor  brevis,  where  it  divides  into  two  terminal  branches. 
It  supplies  twigs  to  the  muscles  on  the  inner  side  of  the  thigh, 
an  anastomotic  branch  to  the  obturator  artery,  and  an  articular 

1  branch  to  the  hip-joint.  Of  the  terminal  branches,  one  follows  the 
tendon  of  the  obturator  externus  to  the  digital  fossa  of  the  great 
trochanter,  supplying  the  external  rotator  muscles  and  anastomosing 

I  with  the  gluteal,  sciatic  and  first  perforating  arteries  ;  the  other 
passes  to  the  back  of  the  thigh  between  the  quadratus  femoris  and 


I 
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tlie  adductor  magniis,  and  supplies  the  upper  part  of  the  ham- 
strings, anastomosing  with  the  sciatic  and  first  perforating  arteries, 

and    occasionally  with  the 

Fig.  67. 


Femoral  artery   

Psoas  and  Iliacus   

Internal  Circumflex  A 


Pectineus 


Profunda  artery 


Superior  Perforating  A. 
Adductor  brevis 
Middle  Perforating  A. 
Adductor  Longus   . . . . 
Inferior  Perforating  A. 


Adductor  Magnus 


external  circumflex.  The  so- 
called  "  crucial  anastomosis  " 
between  these  four  vessels  is 
seldom  demonstrable. 

3.  The  Perforating  arteries 
(Figs.  67,  68),  typically 
three  in  number,  pierce  the 
adductor  muscles  to  supply 
the  ham-strings  and  the  vasti. 


The  superior  and  middle 
arteries  perforate  the  ad- 
ductors brevis  and  magnus  ; 
the  inferior  arises  below  the 
level  of  the  adductor  brevis, 
and  therefore  perforates  only 
the  adductor  magnus.  The 
nutrient  artery  to  the  femur 
generally  comes  from  the 
middle  perforating  artery,  and 
when  entering  the  foramen 
in  the  linea  aspera  has 
a  direction  from  the  knee 
joint. 

4.  The    Terminal  hranch 
(Fig.  67,  68)  ends  in  the 
fibres  of  the  adductor  magnus, 
or  pierces  it  to  join  with  the 
Inferior  perforating  and  superior  internal  articular.    The  three  perfo- 
rating and  terminal  branches  form  a  chain  of  anastomoses  in  and 
behind  the  adductor  magnus. 

The  Profunda  Vein  receives  branches  corresponding  to  those  of 
the  artery  and  ends  in  the  femoral  vein.  It  is  superficial  to  the 
profunda  artery  throughout. 

[The  adductor  brevis  is  to  be  divided  in  order  to  expose  the  deep 
portion  of  the  obturator  nerve,  the  adductor  magnus,  and  the  obtura- 
tor externus,  which  are  to  be  cleaned.] 


The  Obturator  ISTerve  (Fig.  69,  8)  is  derived  from  the  second, 


Fig.  67. — Diagram  of  the  profunda  artery  of  the  thigh  (drawn  by  J.  T. 
Oray). 


THE  OBTURATOR  NERVE. 
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third  and  fourth  lumbar  nerves, 
part  of  the  obturator  foramen 
with  the  obturator  artery,  and 
divides  into  superficial  and  deep 
portions  before  piercing  the  ob- 
turator externus.  The  swper- 
ficial  division  lies  upon  the  ad- 
ductor brevis  and  supplies  the 
adductor  longus,  the  adductor 
brevis,  and  the  gracilis,  giving  off 
filaments  also  to  the  subsartorial 


Fig.  68. — Diagram  of  arteries  of  thigh. 

1.  Ilio-lumbar  artery. 

2.  Coramon  iliac  artery. 

3.  Deep  circumflex  iliac  anastomosing 

with  ilio-lumbar  of  internal  iliac . 

4.  Deep  epigastric. 

5.  Common  femoral. 

6.  Internal  iliac,  dividing  into  an- 

terior and  posterior  trunks. 

7.  Deep  femoral  (profunda).  (Should 

be  larger  at  origin.) 

8.  External  iliac, 

9.  Descending  branch  of  external  cir- 

cumflex. 

10.  Obturator.  11.  Popliteal. 

12.  Sciatic. 

13.  Superior  external  articular,  anas- 

tomosing with  external  circum- 
flex, &c. 

14.  Internal  pudic. 

15.  Inferior  external  articular. 

16.  Lower  terminal  branch  of  internal 

circumflex. 

17.  Posterior  tibial  recurrent  (from 

anterior  tibial). 

18.  Superficial     femoral  (muscular 

branches  omitted). 

19.  Anterior  tibial  recurrent. 

20.  Perforating    branches    of  deep 

femoral,  forming  anastomotic 
loops  and  supplying  posterior 
muscles. 

21.  Superior  fibular. 

22.  Anastomotica  magna. 

23.  Anterior  tibial. 

24.  Popliteal,  giving  off  superior  mus- 

cular branches. 
26.  Superior  internal  articular. 
28.  Inferior  internal  articular  (sural 

arteries    arising    below  this 

omitted) . 
30.  Posterior  tibial. 


It  leaves  the  pelvis  at  the  upper 
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plexus  and  an  articular  branch  to  the  hip-joint.  The  deep  division 
supplies  the  obturator  externus  and,  after  passing  behind  the  ad- 
ductor brevis,  gives  a  branch  to  the  adductor  magnus,  and  sends 
an  articular  filament  through  this  muscle  to  the  back  of  the  knee. 
The  adductor  brevis  is  sometimes  supplied  by  this  division. 

An  Accessory  Obturator  nerve 
is  occasionally  found  passing 
from  the  third  and  fourth  nerves 
of  the  lumbar  plexus,  over  the 
pubic  bone  to  supply  the  pec- 
tineus,  or  to  replace  more  or  less 
the  superficial  division  of  the 
obturator  nerve. 

The  Adductor  Magnus 
(Fig.  66,  22)  arises  from  the 
external  part  of  the  ramus  of  the 
OS  pubis,  from  the  ramus  of  the 
ischium,  and  from  the  lower 


Fig.  69. — Nerves  of  the  thigh  (from 
Hirschfeld  and  Leveille). 

1 .  Ganghated  cord  of  sympathetic. 

2.  Third  himbar  nerve. 

3.  Branches  to  the  iUacus  intemus. 

4.  Fourth  lumbar  nerve. 
0.  Anterior  crural  nerve. 

6.  Lumbo-sacral  nerve. 

7.  Branch  to  psoas. 

8.  Obturator  nerve. 

9.  External  cutaneous  nerve  (cut). 

10.  Nerve  to  pectineus. 

11.  Superficial  division   of  anterior 

crural  nerve  (cut). 

12.  Superticial  division  of  obturator 

nerve. 

13.  13.  Sartorius. 

14.  14.  Adductor  longus. 

15.  Branch  to  rectus. 

16.  Deep  division  of  obturator  nerve. 

17.  Branches  to  vastus  externus  and 

crureus. 

18.  Adductor  brevis. 

19.  Branch  to  vastus  intemus. 

20.  Adductor  magnus. 

21.  Vastus  externus. 

22.  22.  Internal  saphenous  nerve. 

23.  Eectus  femoris. 

24.  Patellar    branch    of  saphenous 

nerve. 

25.  Vastus  internum. 

26.  Gracilis. 


THE  ADDUCTOR  MAGNUS. 
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part  of  tlie  iscKial  tuberosity.  Its  anterior  fibres  pass  outwards,  with, 
different  degrees  of  obliquity,  to  be  inserted  into  the  back  of  the 
femur  immediately  below  the  quadratus  femoris  down  to  the  linea 


aspera,  and  may  be  separated  from  the  rest  to  form  an  adductor 
minimus  ;  the  middle  fibres  pass  into  the  whole  length  of  the  linea 
aspera,  and  a  small  portion  of  the  line  leading  from  it  to  the  internal 
condyle;  while  the  posterior  ischial  fibres  (24)  run  vertically  down- 
Awards  to  end  in  a  round  tendon,  which  is  inserted  into  the  tubercle 
ibove  the  inner  condyle  of  the  femur,  and,  by  means  of  an  expan- 
•ion,  into  the  lower  part  of  the  line  leading  to  it.  This  tendon  forms 
he  arch  for  the  passage  of  the  femoral  vessels  into  the  popliteal 
;pace  and  gives  origin  to  the  lower  fibres  of  the  vastus  internus.  The 


"ig.  70. — Section  of  the  right  thigh 

G.  E, 

1.  Profunda  vessels. 

2.  Adductor  longus. 

3.  Femoral  vessels. 

4.  Superficial  obturator  nerve. 
0.  Sartorius. 

6.  Gracilis. 

7.  External  cutaneous  nerve. 
i8.  Pectineus. 

9.  Rectus  femoris. 

0.  Adductor  brevis. 

1.  Anterior  crural  nerve. 


at  the  apex  of  Scarpa's  triangle  (drawn  by 
L.  Pearse). 

12.  Deep  obturator  nerve. 

13.  External  circumflex  vessels. 

14.  Adductor  magnus. 

15.  Tensor  vaginae  femoris. 

16.  Semi-membranosus. 

17.  Vastus  internus  and  crureus. 

18.  Senii-tendinosus. 

19.  Vastus  externus. 

20.  Small  sciatic  nerve. 

21.  Biceps  femoris. 

22.  Great  sciatic  nerve. 
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muscle  is  supplied  by  the  obturator  nerve,  and  also  by  the  great  sciatic. 
It  is  a  powerful  adductor  and  external  rotator  of  the  thigh,  and  its 
vertical  posterior  fibres  also  aid  the  hamstrings  to  extend  the  hip.  | 

Above  the  ujDper  border  of  the  adductor  magnus  a  portion  of  the  ! 
Obturator  Externus  can  be  seen.  It  arises  from  the  anterior  and  j 
inferior  mar^^ins  of  the  obturator  foramen,  and  from  the  anterior  I 
two- thirds  of  the  outer  surface  of  the  obturator  membrane.  The  ! 
fibres  are  directed  outwards  and  backwards,  and  end  in  a  tendon  j 
which  passes  below  the  acetabulum  and  behind  the  neck  of  the 
femur  (a  bursa  intervening),  to  be  inserted  into  the  digital  fossa  of  the  ; 
femur,  as  will  be  seen  in  the  dissection  of  the  buttock  (page  151).  ! 

The  obturator  externus  is  an  external  rotator  and  adductor  of  the  , 
thigh,  and  is  supplied  by  the  obturator  nerve. 

The  obturator  artery  is  best  seen  after  the  removal  of  the  thigh  | 
from  the  pelvis,  in  the  dissection  of  which  its  description  is.J 
included.  I 


[The  body  being  turned  on  its  face,  the  buttocks  are  to  be  raised  i 
by  blocks  beneath  the  pelvis  until  the  thigh  can  be  well  flexed  with  j 
the  knee  on  the  table,  or,  if  preferred,  the  legs  may  be  allowed  to 
hang  over  the  end  of  the  table.]  j 

The  dissector  should  recognize  the  crest  of  the  ilium,  which  wil 
bound  his  dissection  superiorly,  also  the  sacrum  and  coccyx,  and  th< ; 
tuberosity  of  the  ischium.   The  latter  can  be  felt  through  the  gluteus ' 
maximus  in  the  extended  position  of  the  limb,  or  immediatel} 
beneath  the  integument  when  the  hip  joint  is  flexed.     The  relation; ; 
of  the  trochanter  to  the  several  parts  of  the  j)elvis  in  the  difteren  | 
positions  of  the  limb  are  of  great  practical  imjDortance  in  the  diagnosi 
of  fractures  and  dislocations,  and  should  be  carefully  examined 
The    fold  of  the  buttock    varies  according  to  the  amount  of  fa 
and  the  muscular  development  of  the  subject.    It  should  be  noticed 
that  it  does  not  coincide  in  direction  with  the  oblique  lower  borde  ; 
of  the  gluteus  maximus  but  when  the  limb  is  extended  runs  almos ) 
horizontally  outwards,  crossing  the  muscle  near  its  middle  (Fig.  52]  ' 
The  prominences  of  the  inner  and  outer  hamstrings  and  the  hollo'y ; 
of  the  ham  will  be  seen  during  flexion,  and  it  should  be  noted  hovj 
readily  the  space  can  be  exj^lored  in  this  position  owing  to  the  r(  j 
laxation  of  the  fascia. 

[An  incision  is  to  be  made  along  the  crest  of  the  ilium,  and  dow 
the  middle  of  the  sacrum  to  the  tip  of  the  coccyx,  when,  if  il 
.^erinseum  and  thigh  have  been  dissected,  it  will  only  be  necessai . 
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to  make  another  cut  across  the  upper  part  of  the  back  of  the  thigh, 
following  the  fold  of  the  buttock  obliquely  downwards  and  outwards, 
to  allow  the  large  flap  of  skin  to  be  reflected  outwards.] 

The  amount  of  fat  beneath  the  skin  of  the  buttock  varies  con- 
siderably, and  if  there  is  a  large  quantity  it  is  not  advisable  to  spend 
time  in  looking  for  cutaneous  nerves. 

The  Cutaneous  iN'erves  are  descending  and  ascending. 

The  descending  branches  will  be  found  passing  over  the  middle  of 
the  crest  of  the  ilium,  and  are  the  iliac  branches  of  the  last  dorsal 
and  first  lumbar  (ilio-hypogastric)  nerves,  the  former  being  in 
front  of  the  latter.  There  are  a  few  branches  also  derived  from  the 
posterior  divisions  of  the  upper  sacral  nerves,  which  pass  from  the 
back  of  the  sacrum. 

The  ascending  branches  are  derived  from  the  lesser  sciatic  nerve 
and  turn  round  the  lower  border  of  the  gluteus  maximus,  to  supply 
the  integument  over  the  lower  part  of  the  buttock. 

I  [The  portion  of  deep  fascia  covering  the  gluteus  medius  and  seen 
•  in  front  of  the  gluteus  maximus  is  to  be  cleaned,  and  then  the  gluteus. 
I  maximus  itself,  the  fibres  being  put  on  the  stretch  by  flexing  and 
(inverting  the  thigh,  and  the  dissector  beginning  at  the  upper  border 
of  the  muscle  on  the  right,  and  its  lower  border  on  the  left  limb.] 

The  Gluteus  Maximus  (Fig.  71,  2)  arises  from  the  rougK 
triangle  between  the  posterior  third  of  the  crest  of  the  ilium  and 
{the  superior  curved  line  on  the  dorsum  ilii ;  from  the  lumbar  fascia, 
from  the  lower  part  of  the  sacrum,  and  the  side  of  the  first  three 
pieces  of  the  coccyx ;  and  by  deep  fibres  from  the  posterior  surface  of 
jthe  great  sacro- sciatic  ligament,  which  will  be  seen  when  the  muscle  is 
livided.  The  fibres  run  downwards  and  outwards,  and  the  upper 
half  of  the  muscle  is  inserted  into  the  fascia  lata  (ilio-tibial  band), 
,:he  lower  half  being  also  attached  superficially  to  the  fascia,  but 
leeply  to  the  rough  gluteal  ridge  leading  from  the  back  of  the 
Tochanter  major  to  the  linea  aspera  of  the  femur. 

The  gluteus  maximus  is  one  of  the  most  important  muscles  of 
:he  lower  extremity.  Acting  from  the  pelvis  it  is  a  powerful  extensor 
!;nd  external  rotator  of  the  thigh,  and  a  tensor  of  the  fascia  lata, 
j-nd  its  lower  fibres  aid  in  adduction.  Acting  from  the  femur  it 
xtends  and  rotates  the  trunk.  It  is  sup2Jlied  by  the  inferior  gluteal 
erve,  a  branch  of  the  sacral  plexus  or  of  the  small  sciatic  nerve. 

(  [The  gluteus  is  to  be  divided  near  its  origin  and  turned  down, 
/hen  its  attachment  to  the  sacro-sciatic  ligament  above  and  the 
ascia  below  will  be  better  seen.  Some  branches  of  the  gluteal 
I  L  2 

I 
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artery  at  the  upper,  and  of  the  sciatic  at  the  lower  part  of  the 
muscle  must  necessarily  be  divided,  but  the  nerves  going  to  its  under 
surface  from  the  small  sciatic  should  be  preserved  if  possible.] 


'FiK.  71. 


Three  hirsce  will  be  found  in  connection  with  the  gluteus  maxi- 
mus :  one  between  the  upper  part  of  its 
tendon  and  the  great  trochanter ;  a  second 
between  the  tendon  and  the  vastus  ex- 
ternus ;  and  a  third  over  the  tuberosity  of 
the  ischium.  The  latter  is  subcutaneous 
when  the  thigh  is  flexed,  but  is  covered  by 
the  muscle  during  extension. 

The  Parts  beneath,  the  Gluteus 
Maximus  (Figs.  72,  73)  can  now  be  seen, 
covered  by  loose  cellular  tissue,  which  is 
to  be  removed.  They  are  from  above 
downw\ards: — 1,  gluteus  medius;  2,  super- 
ticial  branches  of  the  gluteal  vessels  ;  3, 
pyriformis  muscle  ;  4,  sciatic  vessels  and 
nerves  (great  and  small)  and  inferior 
gluteal  nerve  ;  5,  pudic  vessels  and  nerve, 
and  nerve  to  obturator  internus ;  6, 
tendon  of  the  obturator  internus  with 
the  gemelli  muscles  above  and  below  it ; 
7,  the  tendon  of  the  obturator  externus 
usually  concealed  by  the  inferior  gemellus 
and  quadratus  ;  8,  quadra tus  femoris  and 
upper  border  of  adductor  magnus ;  9,  great 
sacro-sciatic  ligament ;  10,  tuber  ischii 
and  muscles  attached  to  it ;  11,  terminal 
branches  of  internal  circumflex  vessels, 
appearing  above  and  below  the  quadratus 
femoris  ;  12,  the  upper  end  of  the  femur 
with  the  vastus  externus. 

[These  structures  are  to  be  cleaned  as 
far  as  possible  at  once,  and  will  be  ex- 


Fig.  71. — Muscles  of  the  posterior  femoral  and  gluteal  region  (from  "Wilson. 


1.  Gluteus  medius. 

2.  Gluteus  maximus. 

3.  Vastus  externus  covered  by  fascia 

lata. 

4.  Long  head  of  biceps. 

5.  Short  head  of  biceps. 

6.  Semi-tendinosus, 


7.  Semi-membranosus. 

8.  Gracilis. 

9.  Part  of  the  inner  border  of  tli( 

adductor  magnus. 

10.  Edge  of  sartorius. 

11.  Popliteal  space. 

12.  Gastrocnemius. 
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amiiied  in  succession.  In  order  to  clean  the  muscles,  the  thigh 
must  be  well  rotated  inwards,  and  for  the  gluteus  medius,  it  must  be 
crossed  beneath  the  opposite  limb.  Care  should  be  taken  to  pre- 
serve an  anastomosis  of  arteries  between  the  tuber  ischii  and  great 
trochanter.] 

The  Grluteus  Medius  (Fig.  71,  i)' arises  from  an  area  upon  the 
dorsum  ilii  bounded  by  the  superior  and  middle  curved  lines  and  the 
anterior  four-fifths  of  the  external  lip  of  the  iliac  crest  ;  and  from 
the  fascia  lata  covering  it  above  the  gluteus  maximus.  The  fibres 
converge  to  be  inserted  into  the  diagonal  line  of  the  great  trochanter, 
extending  from  its  posterior  superior  angle  obliquely  downwards  and 
forwards. 

The  anterior  border  of  the  gluteus  medius  is  frequently  united 
with  that  of  the  minimus  and  with  the  ilio-trochanteric  band,  which 
lies  beneath  it.  The  insertion  of  the  gluteus  medius  is  best  seen 
when  the  muscle  has  been  divided.  Two  hursce  will  be  found  in 
connexion  with  its  tendon,  one  separating  it  from  the  surface  of  the 
great  trochanter  above  the  diagonal  line,  the  other  from  the  tendon 
of  the  pyriformis. 

[The  gluteus  medius  is  to  be  divided  close  to  its  origin  without 
injuring  the  gluteus  minimus,  the  separation  from  which  is  marked 
by  an  artery  ;  and  the  anterior  borders  of  the  muscles  having  been 
separated  with  the  scalpel,  the  gluteus  medius  is  to  be  turned  down 
without  injuring  the  vessels  and  nerves  beneath.] 

The  G-luteus  Minimus  (Fig.  72,  8)  arises  from  the  area 
bounded  by  the  middle  and  inferior  curved  lines,  the  upper  part  of 
the  anterior  margin  of  the  great  sciatic  notch,  and  the  anterior 
border  of  the  ilium  as  far  as  the  anterior  inferior  spine.  It  is  m- 
serted  into  the  anterior  border  of  the  great  trochanter.  A  bursa  is 
usually  found  between  its  tendon  and  the  trochanter. 

The  two  smaller  glutei  acting  from  their  insertion  incline 
the  trunk  laterally  towards  the  s^nie  side,  and  aid  also  in  flexion, 
extension,  and  rotation.  If  the  pelvis  be  fixed,  they  act  as  abductors 
of  the  thigh  and  assist  in  the  movements  of  flexion,  extension,  and 
rotation  of  the  limb,  the  anterior  portions  of  both  muscles  rotating 
inwards  and  flexing,  the  posterior  portions  rotating  outwards  and 
extending.    They  are  both  supplied  by  the  superior  gluteal  nerve. 

The  Pyriformis  (Fig.  72,  9)  arises  from  the  front  of  the  lateral 
mass  of  the  sacrum  between  the  1st,  2nd,  3rd,  and  4th  sacral 
foramina  as  well  as  from  the  grooves  external  to  the  foramina,  also 
from  the  upper  part  of  the  great  sciatic  notch,  and  often  from  the 
great  sacro-sciatic  ligament ;  passing  out  of  the  great  sacro-sciatic 
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foramen  it  ends  in  a  round  tendon,  wMcli  crosses  the  tendons  of  the 
obturator  internns  and  gemelli  and  is  inserted  into  a  distinct  dei^res- 
sion  at  the  posterior  part  of  the  upper  margin  of  the  great  trochanter. 
The  muscle  is  occasionally  divided  into  two  parts  by  the  passage  of 
a  portion  of  the  great  sciatic  nerve  through  its  fibres.    It  is  an 

external  rotator  and  abductor  of 
Fig.  72.  the  thigh  in  the  extended  posi- 

tion, and  an  abductor  when  the 
limb  is  flexed.  It  is  sujjiMed 
by  a  special  branch  of  the  sacral 
nerves  within  the  pelvis. 

The    Obturator  Internus 
and  Gemelli  (Fig.  72,  ii).— 
Only  the  tendon  of  the  obtu- 
rator internus  is  now  seen,  the 
muscle  arising  from  the  inner 
surface  of  the  true  pelvis  around 
the  anterior  two-thirds  of  the 
obturator  foramen,  and  from  the 
corresponding  portion  of  the  inner 
surface  of  the  obturator  mem- 
brane.    The  tendon  winds  out 
of  the  lesser  sacro-sciatic  foramen, 
and,  being  joined  by  the  gemelli, 
passes   forwards  and  outwards 
beneath  the  tendon  of  the  pyri- 
formis  (with  which  it  is  more  or 
less  united)  to  be  imerted  in  front  of  it  into  a  depression  at  the 
anterior  part  of  the  upper  margin  of  the  great  trochanter  The 
gemelli  (twin  muscles)  (lo,  12)  are  placed  above  and  below  the 
tendon  of  the  obturator  internus  and  are  inserted  into  its  margins  and 
deep  surface,  but  one  or  both  may  be  absent  ;  the  superior  arises 


gluteal  region  (from  Wilson). 
11.  Obturator  internus,  passing  out  of 
the  lesser   sacro-sciatic  fora- 


Fig.  72.— Deep  muscles  of  the 

1.  Ilium. 

2.  Sacrum. 

3.  Posterior  sacro-iliac  ligament. 

4.  Tuberosity  of  the  ischium. 

5.  Great  sacro-sciatic  ligament. 

6.  Lesser  sacro-sciatic  ligament. 

7.  Trochanter  major. 

8.  Gluteus  minimus. 

9.  Pyriformis. 
10.  Gemellus  superior. 

The  tendon  of  the  obturator  extemus  appears  between  the  gemellus  inferior 
and  the  quadratus  femoris. 


men. 

12.  Gemellus  inferior. 

13.  Quadratus  femoris. 

14.  Adductus  magnus. 

15.  Vastus  extemus. 

16.  Biceps. 

17.  Gracilis. 

18.  Semi-tendinosus. 
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from  tlie  external  surface  of  the  spine  of  the  ischium  and  adjacent 
portion  of  the  lesser  sciatic  notch  ;  the  inferior  arises  from  the  upper 
and  back  part  of  the  tuber  ischii,  and  is  the  larger  and  more  con- 
j  stant  muscle. 

I     If  the  tendon  of  the  obturator  internus  be  divided  near  its  inser- 
1  tion  without  disturbing  the  gemelli,  and  drawn  up  from  the  margin 
■  of  the  sciatic  foramen,  a  large  bursa  will  be  found,  which,  when 
opened,  will  be  seen  to  lubricate  tlie  under  surface  of  the  tendon  and 
the  margin  of  the  lesser  sacro-sciatic  foramen.    A  second  bursa, 
sometimes  communicating  with  the  first,  lies  between  the  tendon 
and  the  capsule  of  the  hip-joint.     Tlie  ischial  surface  of  the 
i  tendon  is  subdivided  by  two  or  three  deep  grooves,  and  the  margin 
of  the  bone  is  encrusted  with  cartilage  which  j^resents  ridges  corre- 
sponding with  these.. 

The  obturator  internus  and  gemelli  are  abductors  and  rotators  out- 
wards of  the  thigh  when  it  is  extended,  but  abductors  only  when  it 
is  already  flexed.  The  obturator  is  supplied  by  a  special  branch  from 
;  the  upper  part  of  the  sacral  plexus,  which  also  gives  a  branch  to  the 
superior  gemellus  ;  the  inferior  gemellus  is  supplied  by  the  nerve  to 
the  quadratus  from  the  sacral  plexus. 

The  Tendon  of  tlie  Obturator  Externus  (Fig.  73,  20)  will 
be  found  lying  deeply  between  the  inferior  gemellus  and  the 
quadratus  muscle.    The  origin  of  the  muscle  has  been  already  seen 
,  (p.  146),  and  the  tendon,  after  passing  through  the  groove  below 
the  acetabulum,  is  inserted  into  the  digital  fossa  at  the  root  of  the 
great  trochanter.    It  is  in  close  relation  to  the  upper  terminal 
I  branch  of  the  internal  circumflex  artery.    The  obturator  externus 
:  is  a  rotator  outwards  and  a  feeble  adductor  of  the  thigh,  and  is 
;  supplied  by  the  deep  division  of  the  obturator  nerve. 

The  Quadratus  Femoris  (Fig.  73,  24),  so  named  from  its 
i  quadrilateral  shape,  arises  from  the  outer  side  of  the  tuberosity  of  the 
ischium  externally  to  the  hamstring  muscles,  and  passes  horizontally 
outwards  to  be  inserted  on  an  eminence  on  the  back  of  the  femur 
below  the  middle  of  the  posterior  intertrochanteric  line  and  imme- 
}  diately  above  the  adductor  magnus,  with  which  it  is  sometimes 
continuous.    The  point  of  insertion  has  been  termed  the  "  linea 
quadrati'^  though  a  distinct  line  seldom  exists  at  the  spot.  The 
i  muscle  is  an  external  rotator  and  adductor  of  the  thigh,  and  is 
supplied  by  a  special  branch  from  the  sacral  plexus,  which  also  gives 
a  twig  to  the  gemellus  inferior.     It  is  separated  from  the  lesser 
trochanter  by  a  bursa. 

The  Grluteal  Artery  (Fig.  73,  5)  is  a  branch  of  the  posterior 
division  of  the  internal  iliac  artery,  and  emerges  from  the  pelvis 
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through  the  great  sacro-sciatic  foramen  above  the  pyriformis.  It 
appears  at  the  lower  border  of  the  gluteus  minimus,  and  breaks  up  into 
superficial  and  deep  divisions.  The  superficial  division  is  distributed  to 
the  under  surface  of  the  gluteus  maximus,  and  its  root  may  be  found 
at  the  junction  of  the  upper  and  middle  thirds  of  a  line  running 
from  the  posterior  superior  iliac  space  to  the  posterior  superior  angle 
of  the  great  trochanter  (Fig.  52).  It  anastomoses  in  the  gluteus 
maximus  with  the  inferior  gluteal  branch  of  the  sciatic  artery, 
and  with  posterior  branches  of  the  lateral  sacral.  Unlike  the  deep 
division  it  is  unaccompanied  by  a  nerve.  The  deep  division  sub- 
divides into  superior  and  inferior  branches.  The  superior  branch  (4) 
runs  along  the  middle  curved  line  of  the  ilium  between  the  gluteus 
medius  and  minimus  ;  both  of  which  it  supplies,  and  ends  at  the 
anterior  border  of  the  ilium  by  anastomosing  with  the  superior 
branch  of  the  external  circumflex  and  Avith  the  deep  circumflex  ihac 
artery.  The  inferior  branch  (6)  crosses  the  gluteus  minimus  to  the 
great  trochanter,  to  supply  the  parts  in  its  neighbourhood  and  ends 
in  the  tensor  vaginae  femoris,  anastomosing  with  the  external  circum- 
flex and  sciatic  arteries. 

VencB  coraites  accompany  the  branches  of  the  artery  and  open  into 
the  internal  iliac  vein.  The  branches  of  the  deej)  division  are 
accompanied  by  those  of  the  superior  gluteal  nerve. 

The  Sciatic  Artery  (Fig.  73,  13)  is  a  branch  of  the  anterior 
division  of  the  internal  iliac  artery,  and  emerges  from  the  pelvis 
through  the  great  sacro-sciatic  foramen  below  the  p}'riformis,  where 
its  position  is  indicated  by  a  point  at  the  junction  of  the  middle 
and  lower  thirds  of  a  line  running  from  the  posterior  superior  iliac 
spine  to  the  ischial  tuberosity  (Fig.  52).  It  gives  large  inferior 
gluteal  branches  to  the  gluteus  maximus,  and  muscular  branches  to 
the  other  smaller  muscles  of  the  neighbourhood,  accompanying  their 
respective  nerves  ;  and  anastomoses  with  both  the  external  and  in- 
ternal circumflex  arteries  of  the  profunda  femoris.  Its  named 
branches  are,  1,  the  coccygeal  (15),  which  pierces  the  great  sacro- 
sciatic  ligament  to  supply  the  parts  about  the  coccyx  ;  2,  the  coraes 
nervi  ischimlici  (28),  which  rims  u^Don  the  great  sciatic  nerve  and 
into  its  terminal  branches,  and  appears  to  be  the  direct  continuation 
of  the  main  trunk  ;  and  3,  the  anastomotic  branch  (16),  which  passes 
to  the  root  of  the  great  trochanter  to  anastomose  with  the  gluteal 
and  internal  circumflex  arteries  and  sometimes  with  the  external 
circumflex  in  the  so-called  crucial  anastomosis. 

The  veins  corresponding  to  the  sciatic  artery  open  into  the  internal 
iliac  vein. 

The  Internal  Pudic  Artery  (Fig.  73,  9)  is  only  seen  in  its 
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course  over  the  spine  of  the  ischium,  as  it  winds  out  of  the  great 
sacro-sciatic  foramen  below  the  pyriformis  to  re-enter  the  pelvis  by 
the  lesser  sacro-sciatic  foramen,  above  the  tendon  of  the  obturator 
internus.    The  artery  is  accompanied  by  its  vein  and  by  two  nerves. 

Fig.  73. 


Fig.  73. — Arteries  of  the  buttock  (after  Henle). 


1.  Gluteal  artery  (superficial  branch). 
I  2.  Gluteus  medius  (origin), 
j  3.  Gluteus  maximus  (origin). 

4.  Superior  deep  gluteal  artery. 
I  5.  Trunk  of  gluteal  artery. 
1  6.  Inferior  deep  gluteal  artery. 
I  7.  Pyriformis. 

8.  Gluteus  minimus, 
i  9.  Pudic  artery. 
10.  Great  sciatic  nerve. 
[11.  Small  sacro-sciatic  ligament. 

12.  Gluteus  medius  (insertion). 

13.  Sciatic  artery. 

14.  Great  trochanter. 


15.  Coccygeal  branch  of  sciatic  artery. 

16.  Anastomotic    branch   of  sciatic 

artery. 

17.  Great  sacro-sciatic  ligament. 

18.  Obturator  internus  and  the  two 

gemelli. 

19.  External  spbincter  ani. 

20.  Tendon  of  obturator  externus. 

21.  Inferior  hsemorrhoidal  artery. 

22.  Insertion  of  gluteus  maximus. 

23.  Ischial  tuberosity. 

24.  Quadratus  femoris. 
26.  Small  trochanter. 

28.  Comes  neryi  ischiadic!. 
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the  pudic  nerve  lying  to  its  inner 
internus  externally. 

A  branch,  of  artery  will  be  fo 

Fig.  74. 


ide  and  the  nerve  to  the  obturator 

ad  both  at  the  npper  and  lower 
borders  of  the  quadratus.  The 
upper  is  a  branch  of  either  the 
internal  circumflex  or  obturator 
artery  accompanying  the  tendon 
of  the  obturator  externus,  and 
the  lower,  which  is  more  con- 
stant, is  one  of  the  terminal 
branches  of  the  internal  cir- 
cumflex artery.  These  anasto- 
mose with  the  sciatic  artery,  and 
the  lower  also  with  the  first 
perforating  of  the  profunda. 


Fig.  74. — Nerves  of  the  buttock  and 
back  of  the  thigh  (from  Hirschfeld 
and  Leveille). 

1.  Gluteus  maximus. 

2.  Gluteus  medius. 

3.  Gluteal  artery  and  superior  gluteal 

nerve. 

4.  Gluteus  minimus. 

5.  Nerve  to  obturator  internus. 

6.  Pyriformis. 

7.  Pudic  nerve. 

8.  Small  sciatic  nerve. 

9.  Great  sacro-sciatic  ligament. 

10.  Obturator  internus  and  gemelli. 

11.  Inferior  gluteal  nerve  from  small 

sciatic. 

12.  Tendon  of  obturator  externus. 

13.  Inferior  pudendal  nerve 

(Soemmering). 

14.  Quadratus  femoris. 

15.  Gracilis. 

16.  Great  sciatic  nerve. 

17.  Adductor  magnus. 

18.  Insertion  of  gluteus  maximus. 

19.  United  origins  of  semi-tendinosus 

and  biceps. 

20.  Short  head  of  biceps. 

21.  Semi-membranosus. 

22.  Tendon  of  biceps. 

23.  Tendon  of  semi-tendinosus. 

24.  External  popliteal  nerve. 

25.  Internal  popliteal  nerve. 

26.  Commuriicans  fibularis  nerve. 

27.  Popliteal  artery. 
29.  Gastrocnemius. 

31.  Communicans  tibialis  nerve. 
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The  Superior  Gluteal  Nerve  (Fig.  74,  3)  is  a  branch  of  the 
lumbo-sacral  cord,  and  emerges  from  the  pelvis  with  the  gluteal 
artery  above  the  pyriformis.  It  divides  into  two  branches,  which 
accompany  the  deep  division  of  the  artery  between  the  gluteus 
medius  and  minimus  and  supply  these  muscles,  the  lower  one 
going  forward  to  the  tensor  fasciae  femoris. 

The  Small  Sciatic  T^Terve  (Fig.  74,  8)  is  one  of  the  main 
branches  of  the  sacral  plexus,  and  appears  at  the  lower  border 
of  the  jDyriformis  to  become  the  cutaneous  nerve  at  the  back  of  the 
thigh.  As  soon  as  it  emerges  from  the  pelvis  it  gives  recurrent 
cutaneous  branches  to  the  skin  over  the  lower  part  of  the  gluteus 
maximus,  and  sometimes  an  inferior  gluteal  branch  to  the  under 
surface  of  the  muscle  itself.  It  then  gives  off  the  inferior  pudendal 
nerve  which  winds  below  the  tuberosity  of  the  ischium  to  the 
perinseum,  and  other  cutaneous  branches  which  descend  to  supply 
the  back  of  the  thigh,  popliteal  region  and  upper  half  or  more 
i of  the., calf  (13). 

I  The  Inferior  G-luteal  ISTerve  most  frequently  has  a  distinct  origin 
from  the  sacral  plexus,  and  is  not  very  intimately  connected  with 
the  small  sciatic  :  it  is  the  nerve  of  supply  to  the  gluteus  maximus. 

The  G-reat  Sciatic  IQ"erve  (Fig.  74,  16)  is  the  largest  trunk  of 
the  sacral  plexus,  and  appears  at  the  lower  border  of  the  pyriformis, 
ior  occasionally  pierces  the  muscle.    At  the  level  of  the  hip-joint  it 
lies  upon  the  posterior  lip  of  the  acetabulum,  then  runs,  upon  the 
obturator  internus  and  gemelli,  quadratus  femoris,  and  adductor 
Imagnus  between  the  ischial  tuberosity  and  the  great  trochanter,  close 
,to  the  inner  side  of  the  neck  and  lesser  trochanter  of  the  femur, 
and  becomes  related  posteriorly  with  the  shaft  about  the  middle 
I  of  the  thigh  after  disappearing  beneath  the  hamstring  muscles. 
I  Usually  this  nerve  gives  no  branches  in  this  region,  but  the  nerves 
to  the  quadratus  and  hip-joint  are  sometimes  derived  from  it, 
instead  of  from  the  sacral  plexus  itself.     The  position  of  the  trunk- 
must  be  remembered  in  making  posterior  counter  openings  in 
{iconnexion  with  hip  disease  or  after  excision. 

I  The  l^"erve  to  the  Obturator  Internus  (Fig.  74,  5)  arises 
jfroni  the  upper  part  of  the  sacral  plexus,  and  leaves  the  pelvis  be- 
low the  pyriformis,  taking  the  same  course  as  the  pudic  vessels  and 
nerve  over  the  spine  of  the  ischium,  but  lying  to  their  outer  side. 
|As  it  winds  into  the  lesser  foramen  it  gives  a  branch  to  the  superior 
gemellus,  and  then  supplies  the  fibres  of  the  obturator  within  the 
Ipelvis. 

The  I^"erve  to  the  Quadratus  (Fig.  74)  arises  from  the  anterior 
surface  of  the  sacral  plexus,  and  passes  with  a  branch  from  the 
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sciatic  artery,  beneath  the  obturator  internus  tendon  to  supply  the 
quaclratus  and  inferior  gemellus.  It  lies  against  the  back  of  the 
hip-joint,  to  which  it  gives  a  branch. 

The  Pudic  Nerve  (Fig.  74,  7)  from  the  sacral  plexus,  is  seen 
lying  on  the  spine  of  the  ischium  internally  to  the  pudic  vessels.  If 
the  inferior  haemorrhoidal  nerve  should  happen  to  arise  separately 
from  the  sacral  plexus,  it  will  be  found  accompanying  the  pudic  in 
this  position. 

The  Popliteal  Space. 

The  dissection  of  the  popliteal  space  should  be  made  before  the 
skin  on  the  back  of  the  upper  part  of  the  thigh  is  removed,  so  that 
the  relations  of  the  parts  in  the  ham  may  be  undisturbed. 

[A  vertical  incision  is  to  be  made  in  the  middle  line  of  the  limb  at 
the  back  of  the  knee,  extending  lor  six  inches  above  and  the  same 
distance  below  the  joint.  A  transverse  incision  at  each  end  of  this 
will  allow  the  skin  to  be  fully  reflected.  A  few  branches  of  the,  small 
sciatic  and  internal  cutaneous  nerves  may  be  found  in  the  superficial 
fascia,  which  is  to  be  removed  in  order  to  expose  the  deep  fascia.] 

Deep  or  Popliteal  Fascia. — This  is  continuous  with  the  fascia 
lata,  and  strengthened  by  fibres  from  the  hamstring  tendons.  It 
stretches  across  the  popliteal  space  to  protect  the  vessels  and  nerves 
beneath,  and  is  tense  when  the  limb  is  extended,  but  is  at  once 
relaxed  on  bending  the  knee.  Branches  of  the  small  sciatic  nerve 
are  distributed  to  the  integument  over  the  space. 

[The  fascia  being  removed,  the  hollow  of  the  ham  will  be  brought 
into  view  filled  with  loose  fat,  which  is  to  be  removed  to  expose  the 
popliteal  vessels  and  nerves.  The  internal  popliteal  nerve  and  the 
popliteal  vessels  will  appear  in  the  middle  of  the  space,  the  external 
popliteal  nerve  near  its  outer  boundary.  Imbedded  in  the  fat  of  the 
popliteal  space  are  some  lymphatic  glands,  and  it  may  be  noted  that 
there  are  no  glands  in  the  limb  below  this  point  except,  perhaps,  one 
with  the  anterior  tibial  vessels.  The  boundaries  of  the  space  are  to 
be  carefully  cleaned,  care  being  taken,  at  the  lower  part,  of  two  small 
nerves  and  a  vein  which  run '  on  the  back  of  the  leg,  as  well  as  of 
some  small  articular  twigs  to  the  knee-joint  at  the  sides  of  the  space. 
The  ujpper  articular  arteries  are  to  be  found  running  inwards  and 
outwards  above  the  condyles  of  the  femur,  and  a  third  azygos  branch 
piercing  the  posterior  ligament  of  the  knee-joint.] 

The  Popliteal  Space  (Fig.  75)  is  a  lozenge-shaped  cavity  at  the 
back  of  the  knee,  which  in  the  dissected  state  extends  for  some  dis- 
tance above  and  a  little  below  the  joint.  It  is  continuous  above  with 
Hunter's  canal  through  the  opening  in  the  adductor  magnus,  and 
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below  with  the  deep  intermuscular  spaces  of  the  leg.  Its  upper  part 
is  bounded  externally  by  the  biceps  ;  internally  by  the  adductor 


Pig.  75. 


magnus  and  more  superficially  by  the  semi-membranosus  and 
tendon  of  the  semi-tendinosus.    Its  lower  part  has  one  of  the  fleshy 


Fig.  75. — The  popliteal  space  (from  University  College  Museum) . 


1.  Small  sciatic  nerve  (turned  up). 

2.  Biceps    and    external  popliteal 

nerve. 

3.  Semi-tendinosus. 

4.  Internal  popliteal  nerve. 

5.  Semi-membranosus. 

6.  Popliteal  vein. 

7.  Superior  internal  articular  artery 

and  articular  branch  of  obtura- 
tor nerve. 

8.  Popliteal  artery. 


9.  Gracilis. 

10.  Superior  external  articular  artery 

and  articular  nerve. 

11.  Sartorius. 

12.  Plantaris. 

13.  Gastrocnemius,  inner  head. 

14.  Gastrocnemius,  outer  head. 

15.  Communicans  tibialis  nerve. 

16.  Communicans  peronei  nerve. 

17.  External  saphenous  vein. 
19.  Internal  saphenous  nerve. 
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heads  of  the  gastrocnemius  muscle  on  each  side,  and  on  the  outer 
side  there  is,  in  addition,  the  small  plantaris  muscle. 

The  floor  of  the  space  is  formed  at  the  upper  part  by  the  triangular 

popliteal  surface  of  the  femur  be- 
J'i?-  76.  tween   the  divisions  of  the  linea 

aspera ;  next  by  the  posterior  liga- 
ment of  the  knee-joint  ;  and  at  the 
lower  part  by  the  popliteus  muscle 
and  the  fascia  covering  it.  The 
popliteus  can  only  be  seen  when  the 
inner  head  of  the  gastrocnemius  is 
divided  near  its  origin  and  turned 
down. 

The  Internal  Popliteal  Nerve 
(Fig.  75,  4)  is  the  most  superficial 
of  the  important  structures  in  the 
ham.  It  is  the  larger  division  of 
the  great  sciatic  nerve,  and  passes 
down  the  middle  of  the  space,  dis- 
appearing beneath  the  gastrocne- 
mius muscle.  It  crosses  from  the 
outer  to  the  inner  side  of  the  popli- 
teal artery,  which  it  accompanies  to 
the  lower  border  of  the  popliteus 
muscle.  Its  branches  are  (1)  ar- 
ticular,  three  in  number,  which 
pierce  the  posterior  surface  of  the 
knee-joint,  and  accompany  the  two 
internal  and  the  azygos  articular 
arteries  ;  (2)  muscular  to  the  gas- 
trocnemius (one  to  each  head), 
soleus,  plantaris  and  popliteus ; 
the  branch  of  the  popliteus  being 


Fig.  76. — Deep  dissection  of  the  popliteal  space  (from  Hirschfeld  and  Leveille). 

1.  Adductor  magniis. 

2.  Vastus  externus. 

3.  Popliteal  vein. 

4.  Great  sciatic  nerve. 

5.  Popliteal  artery. 

6.  Short  head  of  biceps. 

7.  Internal  popliteal  nerve, 

8.  External  popliteal  nerve. 

9.  Vastus  internus. 

10.  Long  head  of  biceps  (cut). 

11.  Superior  internal  articular  artery. 


13. 
14. 
15. 
16. 


12.  Outer  head  of  gastrocnemius. 
Tendon  of  semi-membranosus. 
Communicans  peronei  nerve. 
Inner  head  of  gastrocnemius. 
Soleus. 

17.  Inferior  internal  articular  artery. 

18.  Gastrocnemius. 

19.  Popliteus. 

20.  External    saphenous    vein  and 

nerve. 

21.  Tendon  of  plantaris. 
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peculiar  in  that  it  runs  upon  the  posterior  surface  of  the  muscle,  then 
turns  upwards  around  its  lower  border  to  enter  its  anterior  or 
deeper  surface  ;  and  (3)  the  external  saphenous  nerve  or  ramus  com- 
municans  tibialis,  which  lies  in  the  groove  between  the  heads  of 
the  gastrocnemius  (sometimes  beneath  a  few  of  its  fibres),  and  will 
be  traced  in  the  dissection  of  the  back  of  the  leg. 

The  External  Popliteal  or  Peroneal  l^"erve  (Fig.  75,  2),  the 
other  division  of  the  great  sciatic,  is  altogether  under  cover  of  the 
I  biceps  at  the  u]Dper  part  of  the  space,  but  becomes  visible  close  to 
its  tendon  near  the  head  of  the  fibula.     It  gives  a  communicating- 
branch  (ramus  communicans  jperonei  vel  fihularis)  down  the  back  of 
the  leg  to  join  the  external  saphenous  nerve,  and  two  or  three  arti- 
cular branches.    Of  these  two,  sometimes  arising  together,  accompany 
the  two  external  articular  branches  of  the  popliteal  artery  ;  the  other 
(the  recurrent  articular)  winds  to  the  front  of  the  joint  with  the 
recurrent  branch  of  the  anterior  tibial  artery.    An  external  cuta- 
neous nerve  to  the  outer  side  of  the  leg  arises  either  from  the 
j  external  popliteal  itself,  or  more  frequently  from  the  communicans 
I  fibularis.    The  sciatic  nerve  may  be  found  at  the  upper  angle  of  the 
I  space  when  its  bifurcation  is  unusually  low. 

The  Popliteal  Artery  (Fig.  75,  8)  is  the  continuation  of  the 
I  femoral  artery,  and  extends  from  the  opening  in  the  adductor 
magnus  to  the  lower  border  of  the  popliteus  muscle,  where  it 
j  divides  into  anterior  and  posterior  tibials.    It  lies  near  the  bottom 
I  of  the  popliteal  space,  separated  from  the  back  of  the  femur  by  a 
layer  of  fat  of  about  a  quarter  of  an  inch  in  thickness  (an  important 
fact  to  remember  in  connection  with  supra- condyloid  osteotomy)  but 
i  it  is  in  direct  contact  with  the  posterior  ligament  of  the  knee,  and 
the  popliteus  muscle  and  fascia.     It  has  a  direction  from  the  inner 
side  of  the  femur  to  the  middle  of  the  leg.    Its  vein  is  first  to  its 
outer  side  then  crosses  it  superficially  and  lies  slightly  to  its  inner 
i  side  below,  whilst  the  internal  popliteal  nerve  is  still  more  super- 
ficial and  also  crosses  the  artery  from  without  inwards.  The 
commencement  of  the  popliteal  artery  is  under  cover  of  the  semi- 
I  membranosus,  the  middle  of  the  vessel  is  in  the  hollow  of  the  ham, 
'  uncovered  by  muscles,  and  its  lower  part  is  beneath  the  gastroc- 
nemius and  plantaris  muscles.    A  branch  of  the  obturator  nerve 
i  may  be  found  on  the  upper  part  of  the  artery,  and  traced  to  the 
back  of  the  knee  joint. 

The  Branches  (Figs.  75  and  76)  of  the  popliteal  artery  are 

*  The  term  External  Saphenous  is  sometimes  limited  to  the  nerve  formed  by 
the  junction  of  the  communicans  tibialis  with  the  communicans  fibularis. 
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superior  and  inferior  muscular  to  the  hamstrings  and  muscles  of  the 
calf,  and  articular  to  the  knee-joint. 

1.  The  Superior  muscular  branches  arise  from  the  upper  part  of 
the  artery,  and  are  distributed  to  the  adjacent  hamstring  muscles, 
anastomosing  with  the  perforating  and  terminal  branches  of  the 
profunda. 

2.  The  Articular  branches  are  five  in  number,  viz.,  two  superior, 
two  inferior,  and  one  azygos. 

The  superior  arteries,  internal  and  external,  arise  just  above  the 
condyles  of  the  femur,  and  wind  horizontally  inwards  and  outwards 
to  the  front  of  the  knee-joint,  to  supply  it,  and  to  anastomose  with 
one  another,  with  the  anastomotica  magna  and  the  descending 
branch,  of  the  external  circumflex  and  the  other  arteries  about  the 
joint.  The  external  passes  beneath  the  tendon  of  the  biceps,  the 
internal  beneath  those  of  the  adductor  magnus  and  inner  hamstrings. 
The  inferior  articular  arteries  arise  on  the  popliteus.  The  internal 
(the  lower  of  the  two)  runs  obliquely  downwards  and  inwards  below 
the  inner  tuberosity  of  the  tibia  following  the  upper  border  of  the 
popliteus  and  passing  beneath  the  long  portion  of  the  internal  lateral 
ligament  ;  the  external  passes  horizontally  outwards  altogether  above 
the  head  of  the  fibula  between  the  external  lateral  ligament  and  the 
semilunar  fibro-cartilage  to  the  front  of  the  joint.  The  azygos  arises 
about  the  middle  of  the  artery  and  pierces  the  posterior  ligament  with 
the  obturator  nerve  to  supply  the  synovial  mem..brane  and  crucial 
ligaments,  and  to  join  the  other  branches. 

3.  The  Inferior  mitscuhr  branches  (sural)  are  distributed  to  the 
muscles  of  the  calf, 

Surgery. — The  popliteal  artery  may  be  compressed  by  the  hand 
or  a  tourniquet.  The  operation  of  tying  the  popliteal  artery  for 
aneurism  is  never  performed,  but  it  might  be  necessary  to  reach 
the  vessel  if  wounded  ;  in  which  case  an  incision  to  th&  inner  side  of 
the  space  would  enable  the  operator  to  reach  the  middle  of  the  artery 
without  injury  to  the  nerves,  or  it  may  be  readily  accomplished 
through  a  3-inch  incision  in  the  middle  of  the  space. 

The  close  relation  of  the  artery  to  the  posterior  ligament  of  the 
knee  should  be  remembered  in  excision  of  the  joint ;  and  it  is  the 
separation  of  the  vessel  above  this  point  from  the  popliteal  surface 
of  the  femur  by  a  pad  of  fat  that  has  rendered  feasible  the  operation 
of  supra-condyloid  osteotomy.  The  close  contiguity  of  the  external 
popliteal  nerve  to  the  biceps  tendon  and  external  lateral  ligaments 
exposes  the  nerve  trunk  to  some  danger  in  arthrectomy  for  extensive 
tubercular  disease  of  the  knee. 

The  Popliteal  Vein  (Fig.  76,  3)  is  formed  by  the  junction  of 
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the  anterior  and  posterior  tibial  veins  at  the  lower  border  of  the 
popliteus.  The  vein  is  superficial  to  the  artery,  and  lies  slightly  to 
its  inner  side  at  the  lower  part  of  the  space,  but  crosses  to  the  outer 
side  above.  It  receives  tributaries  corresponding  to  the  branches  of 
the  artery  and,  at  a  variable  point,  the  external  saphenous  vein,  which 
lies  on  the  back  of  the  leg  between  the  heads  of  the  gastrocnemius, 
opens  into  it.  Like  the  superficial  femoral  vein  it  is  sometimes 
represented  by  two  venae  comites,  one  of  which  is  much  larger  than 
the  other. 

Four  or  five  small  lymphatic  glands  are  placed  close  to  the  artery. 
They  receive  the  superficial  lymphatics  accompanying  the  external 
saphenous  vein  from  the  back  of  the  leg  and  heel,  and  deep  lym- 
phatics accompanying  the  venso  comites  of  the  anterior  and  tibial 
arteries  from  the  bones,  muscles,  &c.  The  efferent  vessels  end  in 
the  deep  femoral  glands. 

The  Back  of  the  Thigh. 

[The  skin  left  on  the  back  of  the  thigh  is  to  be  removed,  and  some 
small  branches  of  the  small  sciatic  nerve  may  be  found  in  the  sub- 
cutaneous fascia  ;  the  nerve  itself  will  be  seen  on  removing  the  deep 
fascia,  after  which  the  hamstring  muscles  and  the  great  sciatic  nerve, 
lire  to  be  cleaned.] 

The  Hamstring  Muscles  (Figs.  71  and  74)  are  three  in  num- 
)er,  viz.,  the  biceps  on  the  outer  side,  and  the  semi-tendinosus  and 
jemi-menibranosus  on  the  inner  side.  The  gracilis  and  sartorius 
jaight  also  be  regarded  as  inner  hamstrings.  The  biceps  and  semi- 
lendinosus,  which  arise  in  common,  are  superficial  to  the  semi-mem- 
j>ranosus  near  the  tuber  ischii,  and  the  semi-tendinosus  maintains 
his  relation  to  the  semi-niembranosus  throughout.  The  short  head 
f  the  biceps  will  be  found  on  the  outer  side  of  the  lower  part  of 
lie  femur. 

The  Biceps  (Fig.  74,  19)  or  outer  hamstring  arises  by  its  long 
ead  from  the  tuber  ischii,  in  common  with  the  semi-tendinosus, 
ad  from  the  great  sacro-sciatic  ligament,  with  the  fibres  of  which 
ji  is  in  direct  continuity.  It  crosses  the  great  sciatic  nerve  and, 
y  diverging  from  the  semi-membranosus  in  the  lower  fourth  of  the 
jiigh,  forms  the  outer  boundary  of  the  popliteal  space.  The  short 
lead  (20),  which  is  fleshy,  arises  from  the  outer  lip  of  the  linea 
spera,  nearly  as  high  as  the  insertion  of  the  gluteus  maximus,  and 
om  its  outer  division  to  within  two  inches  of  the  condyle,  and  from 
le  external  intermuscular  septum.  The  two  heads  having  united 
)posite  the  lower  end  of  the  femur,  the  muscle  is  inserted  into 
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the  lueipital  tuberosity  on  the  outer  side  of  the  bead  of  the 
tilnda,  into  the  fascia  of  the  leg,  and  by  a  slip  ^vhlcll  passes  m 
front  of  the  tibio-tilnUar  joint  into  the  adjacent  portion  of  the 
tibial  tuberosity.  The  tendon  splits  to  enclose  the  lo^yer  end  oi 
the  long  external  lateral  ligament,  from  ^vliich  it  is  separated  by  a 

hursa  (Fig.  75,  2).  ,     „   -i  c 

The  Semi-tendinosus  (Fig.  74,  19)  arises  by  Heshy  fibres  from 
the  tendon  of  the  biceps,  and  in  common  %yith  it  from  the  inner 
i>ortion  of  the  back  of  the  tuber  ischii.  It  forms  one  of  the  inner 
boundaries  of  the  popliteal  space,  and  ends  in  a  long  slender  tendon 
which  lies  on  the  semi-meiubranosus  posterior  to  the  gracilis  and 
passes  to  be  inserted  into  the  deep  fascia  of  the  leg  and  into  the  tibia 
below  the  inner  tuberosity,  lying  there  beneath  the  tendon  of  the 
sartorius  and  beknv  that  of  the  gracilis,  and  snrrounded  by  a  bursa 
common  to  it  and  the  two  muscles  named.  Its  fibres  are  crossed  by 
a  tendinous  intersection. 

The  Seini-membranosus  (Fig.  74,  21),  though  one  of  the 
internal  hamstrings,  is  external  to  the  biceps  at  its  origin.    It  nm.s 
by  a  strong  tendon  from  the  outer  and  upper  part  ol  the  tuber  isclni, 
and  passing  beneath  the  origins  of  the  biceps  and  semi-tendmosus, 
from  which  it  is  separated  by  a  bursa,  spreads  i"to  a  bW  tendon 
from  which  the  muscular  tibres  arise  to  form  a  thick  be  ly  that  ex- 
tends nearly  as  low  as  the  knee.    It  is  inserted  by  a  short  strong 
tendon  into  an  impression  at  the  back  of  the  inner  surface  ot  the 
internal  tuberosity  of  the  tibia  and  into  a  horizontal  groove  in  Iront 
of  this,  beneath  the  internal  lateral  ligament  of  the  knee.    It  gu-es 
otf  two  expansions,  one  running  upwards  and  out^yards  to  tue 
femur  above  the  outer  condyle,  forming  the  oblique  iasciculus  ot 
the  posterior  ligament  of  the  knee-joint,  and  the  other  to  cover  the 
popliteus  muscle  (Fig.  82,  9).    Its  tendon  is  separated  from  he 
inner  head  of  the  gastrocnemius  and  from  the  knee-jomt  by  a  husa 
that  frequently  comnuinicates  with  the  articulation  ;  and  a  second 
bursa  will  be  found  bet^veen  it  and  the  internal  lateral  ligament. 

'  Action.— The  hamstring  muscles  Hex  the  leg  upon  the  thigh,  and 
extend  the  thigh  upon  the  pelvis,  as  in  walking  or  running,  and  ^vhen 
the  knee  is  Hexed  the  inner  hamstrings  with  the  popliteus  giac^ 
and  sartorius  rotate  the  leg  inwards  (pronation),  and  |nceps  rotates 
it  outwards  (supination).  When  the  knee  is  extended  and  the  k 
is  the  tixed  point,  they  extend  the  trunk  and  aid  m  mamtaiiiu  g  the 
erect  posture  of  the  body.  They  also  assist  the  glutei  m  regulatmg 
the  flexion  of  the  trunk,  by  controlling  the  force  of  gravitation.  II 
the  thigh  be  flexed  while  the  knee  is  extended,  the  hamstrings 
creat  sciatic  nerve  l^ecome  very  tense,  and  when  great  force  1.  usea 
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1  these  structures  may  be  ruptured.  Hence  the  knees  must  always 
be  flexed  when  the  subject  is  placed  in  the  lithotomy  position  for 
i  dissection  of  the  perineeum.  The  hamstrings  are  supplied  by  the 
great  sciatic  nerve. 

The  G-reat  Sciatic  Nerve  (Fig.  74,  t6),  see  page  155,  is  con- 
itinued  from  the  buttock  and,  after  leaving  the  quadratus  femoris, 
lies  on  the  posterior  surface  of  the  adductor  magnus,  to  which  it 
gives  a  branch,  and  passes  beneath  the  biceps,  supplying  this  and 
the  semimembranosus  and  semitendinosus.  At  a  variable  point,  but 
Igenerally  about  the  middle  of  the  thigh,  the  nerve  divides  into  the 
internal  and  external  popliteal  trunks,  which  have  been  already  traced. 
I    Beneath  the  sciatic  nerve  will  be  seen  the  posterior  surface  of  the 

i -adductor  magnus,  and  piercing  the  muscle  at  various  points  close  to 
ts  insertion  are  the  terminations  of  the  perforating  arteries  from  the 
)rofunda  and  the  terminal  branch  of  the  artery  itself,  which  are 
low  seen  to  supply  the  hamstring  muscles  (up.  142).  The  terminal 
)ranch  of  the  internal  circumflex  artery,  between  the  quadratus  and 
lie  adductor  magnus,  can  now  also  be  more  fully  traced  out. 
The  PoPLiTEUS  muscle  is  described  on  page  172. 

[Before  the  subject  is  re-turned,  the  gluteus  minimus,  pyriformis, 
md  ol)turator  internus  should  be  turned  aside,  and  the  back  of  the 
lip-joint  dissected,  but  the  joint  itself  should  not  be  opened. 
Opportunity  should  now  be  taken  to  trace  the  reflected  tendon  of 
he  rectus  femoris,  arising  from  a  rough  impression  above  the  aceta- 
blum.  When  the  subject  is  replaced  on  its  back,  the  front  of  the 
pint  is  also  to  be  dissected  by  removing  the  psoas  and  iliac  us 
nd  the  remains  of  the  pectineus.  After  learning  the  external 
igaments,  the  joint  may  be  opened  and  the  intracapsular  structures 
xamined.    The  limb  may  then  be  removed.] 

The  Hip- Joint  is  the  best  example  in  the  body  of  an  enarthrodial 
t  ball-and-socket  joint,  and  is  furnished  with  a  powerful  capsular 
jlgament,  besides  other  articular  structures. 

Relations. — The  hip-joint  has  in  front  the  united  psoas  and  iliacus 
ad  the  outer  edge  of  the  pectineus  ;  and  more  superficially  lie  the 
jctus,  the  femoral  vessels  and  the  anterior  crural  nerve  ;  behind, 
l^e  the  pyriformis,  obturator  internus,  and  gemelli,  the  obturator 
bernus  and  upper  fibres  of  the  quadratus  femoris,  with  the  sciatic 
irves  and  vessels  lying  upon  them  close  to  the  posterior  margin  of 
le  acetabulum  ;  above  and  externally,  lie  the  gluteus  minimus  and 
e  ilio-trochanteric  band  ;  and  beloiv  and  internally,  are  the  tendon 
Uhe  obturator  externus  and  the  pectineus  (Fig.  77). 

The  ligaments  of  the  hip-joint  are  of  two  kinds,  those  which  com- 
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plete  and  deepen  tlie  socket — the  transverse  and  cotyloid,  and  those 
which  connect  the  two  bones — the  capsular  and  the  round. 

The  Capsular  Ligament  (Fig.  79,  i )  is  attached  to  the  margin  of 
the  acetabulum,  and  to  the  transverse  ligament  above  ;  and  surrounds 


Fig.  77. 


the  upper  end  of  the  femur  below.  Its  wpjper  attachment  follows  the 
acetabular  border,  but  extends  beyond  this  to  the  anterior  inferior 
iliac  spine  above,  to  the  body  of  the  ischium  at  its  junction  with  the 
ilium  behind,  and  to  the  body  of  the  os  pubis  and  obturator  externus 
fascia  in  front.  Its  lower  attachment  passes  around  the  femur,  from 
the  tubercle  (tuberculum  colli  superius)  along  the  spiral  line  to  a  rough 


rig.  77. — Vertical  section  through  the  hip-joint  showing  the  head  of  the  femur,  the 
capsule,  and  the  muscles  surrounding  the  articulation  (modified  from  Henle). 

1,  2.  Gluteus  medius.  9.  Semitendinosus  and  biceps. 

3.  Obturator  internus  and  gemelli.  10.  Psoas. 

4.  Ilio-femoral  band.  11.  Semimembranosus. 

5.  Ischio -femoral  band.  12.  Pubo-femoral  band. 

6.  Eectus  femoris.  14.  Obturator  externus. 

7.  Quadratus  femoris.  16.  Symphysis  pubis. 

8.  Iliacus.  F.  Section  of  head  of  femur. 
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elevation  (tuberculum  colli  inferius)  at  the  level  of  the  lower  part  of 
the  lesser  trochanter.  Thence  it  runs  up  the  undescribed  capsular 
line  in  front  of  the  latter  eminence,  and  crosses  the  middle  of  the 
back  of  the  neck  to  reach  the  digital  fossa  and  the  superior  tubercle. 
It  is  but  feebly  connected  to  the  smooth  posterior  portion  of  the 
neck,  but  is  strongly  attached  elsewhere,  and  some  deep  fibres  are 
inserted  into  the  front  of  the  neck  above  the  spiral  line. 

Three  powerful  bands,  forming  a  part  of  the  capsule,  are  differ- 
entiated, under  the  names  of  ilio-femoral,  ischio-femoral,  and  pubo- 
femoral ligaments  ;  these  are  separated  at  their  acetabular  attach- 
ments, but  are  continuous  at  their  femoral 
insertions  (see  Figs.  77  and  78). 

The  ilio-femoral  hand  passes  from  the  lower 
part  of  the  anterior  inferior  iliac  spine  and 
from  the  notch  below  it,  to  the  superior 
tubercle  of  the  neck,  and  to  the  spiral  line  as 
far  as  the  inferior  tubercle.     Its  fibres  are 
often  cleft  opposite  the  middle  of  its  lower 
attachment,  and  the  band  then  assumes  a 
form  resembling  an  inverted  V  or  Y  (whence 
the  name  Y-shaped  ligament  sometimes  given 
ito  the  structure).  It  is  of  remarkable  strength, 
and  limits  the  movements  of  extension,  ad- 
luction,  and  external  rotation  of  the  femur. 
I   The  ischio-femoral  hand  is  a  broad  fascicu- 
jlus  running  from  the  back  of  the  ischio-pubic 
unction,  above  the  tuberosity,  to  become  attached  to  the  anterior 
superior  angle  of  the  great  trochanter,  blending  there  with  the 
)Uter  part  of  the  ilio-femoral  band.     It  limits  internal  rotation  of 
Ihe  femur. 

1  The  fuho-femoral  hand  s]3rings  from  the  pubic  bone  in  front  of 
he  acetabulum,  and  from  the  obturator  externus  fascia,  and  becomes 
vttached  below  to  the  tuberculum  colli  inferius,  joining  at  this  point 
[he  inner  part  of  the  ilio-femoral  band,  and  to  the  unnamed  capsular 
ine  running  from  it  to  the  inner  border  of  the  neck.  It  limits 
he  movement  of  abduction. 

The  portions  of  the  capsular  ligament  between  the  three  bands 
re  relatively  thin,  the  weakest  point  lying  between  the  ischio- 
pmoral  and  pubo-femoral  bands  over  the  head  of  the  femur,  and 
iere  an  aperture  of  communication  is  sometimes  found  between  the 
lynovial  cavity  and  a  bursa  beneath  the  ilio-psoas  muscle.  The 


Fig.  78. — The  ilio-femoral  or  Y-Hgament  of  Bigelow  (from  Bryant). 
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capsule  is,  however,  strengthened  by  the  muscle,  and  some  fibres  of 
the  iliacus  commonly  take  origin  from  it.  The  relatively  feeble 
portions  of  the  back  of  the  capsule  lie  above  and  below  the  ischio- 
femoral band.  r  n  • 

Movements.— The  hip-jomt  admits  of  the  movements  ot  flexion, 
extension,  abduction,  adduction,  rotation  and  circumduction.  Flexion 
is  performed  by  the  psoas  and  iliacus,  the  pectineus,  the  adductors 
lonaus  and  brevis,  the  tensor  vaginae  femoris,  the  anterior  fibres  of 
the  glutei  medius  and  minimus,  and  by  the  rectus  ;  extension  by 
the  gluteus  maximus  and  posterior  fibres  of  the  other  glutei  and 
less  directly  by  the  hamstrings  and  adductor  magnus.  It  is 
adclucted  by  the  three  adductor  muscles,  the  pectmeus,  the  lower 
fibres  of  the  gluteus  maximus,  the  obturator  externus,  the  quadratus 
femoris,  the  hamstrings  and  the  gracilis  ;  and  abducted  by  the  glutei 
medius  and  minimus,  pyriformis,  and  tensor  vaginee  femons  ;  and 
during  flexion  also  by  the  obturator  internus  and  gemelli.  Kotation 
outtvards  is  effected  by  the  gluteus  maximus,  the  posterior  fibres  ot 
the  medius  and  minimus,  the  ilio-psoas,  the  pyriformis,  the  obturators 
and  cremelli,  the  quadratus  femoris,  the  sartorius,  and  the  three  adduc- 
tors r  rotation  imoards  by  the  anterior  fibres  of  the  glutei  medius  and 
minimus,  and  the  tensor  vaginre  femoris. 

The  so-called  movement  of  extension  is  really  a  restitution  to  the 
position  of  station  after  flexion,  and  is  arrested  by  the  tension  of  the 
ilio-femoral  band  when  the  thigh  reaches  the  vertical  Ime  in  the 
standing  position.    Adduction  is  in  like  manner  little  more  than  a 
similar  restitution  after  abduction,  and  is  checked  by  the  ilio-fenioral 
band  after  about  15°  of  movement  of  the  femoral  axis  beyond  the 
vertical  line.    Flexion  is  very  extensive,  and  is  checked  during  iile 
by  the  resistance  of  the  extensors.    It  is  greatly  restricted  by  the 
tension  of  the  hamstrings  when  the  knee  is  extended,  and  if  violence 
be  used  under  these  circumstances  the  muscles  and  sciatic  nerves 
may  be  tern.    Abduction  is  limited  in  most  adults  to  45  or  50 
by  the  pubo-femoral  band,  but  in  children  and  acrobats  the  separa- 
tion of  the  two  limbs  may  be  continued  until  the  perineeum  comes 
in  contact  with  the  ground.    Internal  and  external  rotation  are  very 
limited,  unless  combined  with  flexion,  the  former  is  checked  by  tne 
ischio-femoral  band,  the  latter  by  the  upper  portion  of  the  ilio-femoral 
band     It  will  thus  be  seen  that  in  the  position  of  station,  when 
the  body  rests  upon  one  leg,  the  hip  of  that  limb  is  almost  com- 
pletely fixed,  so  far  as  movements  of  extension,  adduction,  aM 
external  rotation  are  concerned,  by  the  passive  tension  of  the  ilio- 
femoral band.  ,    -J  •  „^,.ns« 

The  Transverse  Ligament  consists  of  fibres  bridging  across 


THE  HIP-JOINT. 


167 


the  cotyloid  notcli,  blending  intimately  with  the  cotyloid  ligament, 
and  giving  attachment  in  this  position  to  the  capsule.  It  converts 
the  notch  into  a  foramen,  which  transmits  articular  vessels  and  nerves 
and  is  occupied  by  a  mass  of  fat  passing  into  the  bottom  of  the  coty- 
loid depression  and  into  the  ligamentum  teres. 

The  Cotyloid  Ligament  (Fig.  79,  2)  is  a  fibro-cartilaginous 
structure  resembling  the  glenoid  ligament  in  the  shoulder-joint. 
It  is  triangular  on  section,  presenting  two  free  surfaces  covered 
by  synovial  membrane,  and  an  attached  surface,  firmly  fixed  to  the 
margin  of  the  acetabulum  and  to  the  transverse  ligament  where  the 
bone  is  deficient. 

The  Ligamentum  Teres  (Fig.  79,  3)  consists  of  a  fold  of 


Fig.  79. 


synovial  membrane  reflected  from  the  margins  of  the  cotyloid 
depression  (fovea  acetabuli)  and  notch,  and  from  the  transverse 


Fig.  79. — Ligaments  of  the  hip- 

1.  Ilio-femoral  band  of  capsular  Hga- 

ment,  cut  across. 

2.  Cotyloid  Hgament.  8. 

3.  Ligamentum  teres. 

4.  Insertion   of   ligamentum  teres 

into  the  head  of  the  femur.  9. 

0.  Head  of  the  femur.  10. 

6.  Neck  of  the  femur.  11. 

7.  Attachment  of  capsular  ligament  12. 


•joint  (from  Sappey). 

to  the  back  of  the  neck  of  the 
femur. 

Neck  of  the  femur  external  to 
attachment  of  capsular  liga- 
ment. 

Great  trochanter. 

Pit  on  the  great  trochanter. 

Small  trochanter. 

Posterior  inter- trochanteric  line. 
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ligament,  to  the  dimple  (fovea  capitis)  on  the  head  of  the  femur. 
It  encloses  two  fibrous  bands,  and  some  adipose  tissue  continuous 
with  that  lying  at  the  bottom  of  the  fovea  and  filling  the  cotyloid 
foramen ;  the  fibrous  bands,  to  which  the  name  ligamentum 
teres  "  is  sometimes  limited,  are  attached  one  on  each  side  of  the 
cotyloid  notch,  the  stronger  slip  coming  from  the  posterior  margin, 
and  both  pass  to  the  head  of  the  femur.    The  use  of  this  structure 
is  very  doubtful.    It  becomes  tense  during  flexion  with  external  i 
rotation,  but  in  many  cases  is  so  feebly  developed  that  it  could  offer  I 
no  serious  resistance  to  a  force  capable  of  producing  dislocation,  j 
It  contains  a  small  vessel  which  passes  to  the  head  of  the  femur. 

The  synovial  membrane  covers  over  the  inner  surface  of  the 
capsular  and  cotyloid  ligaments,  and  is  reflected  on  to  the  neck  of  i 
the  femur  and  into  the  cotyloid  depression,  covering  the  fat  at  the  \ 
bottom  of  the  fossa  and  passing  to  the  fovea  capitis  of  the  femur  \ 
as  the  sheath  of  the  ligamentum  teres.  ! 

When  the  ligamentum  teres  is  destroyed  by  disease  a  communica-  | 
tion  is  opened  up  between  the  synovial  cavity  and  the  deep  inter-  | 
muscular  spaces  of  the  thigh  by  means  of  the  cotyloid  foramen,  and 
pus  may  escape  from  the  articulation  at  this  point. 

The  fat  occupying  the  fovea  acetabuli  and  cotyloid  foramen  serves 
to  equalise  the  intra-articular  pressure,  and  may  be  seen  to  bulge 
through  the  foramen  or  to  be  drawn  into  it  during  movements  of 
the  joint. 

! 

The  Back  of  the  Leg.  \ 

[A  vertical  incision  through  the  centre  of  the  remaining  portion  of  ; 
skin  on  the  back  of  the  leg,  joined  by  a  short  transverse  cut  at  the  ! 
heel,  will  permit  the  reflection  of  the  skin  to  each  side.]  ■ 

The  External  Saphenous  Werve  (Fig.  80,  8)  (communicans  j 

tibialis)  will  be  found  piercing  the  deep  fascia  of  the  leg  about  half-  | 

way  down  the  limb,  to  join  the  communicans  fibularis  (4),  which  i 

becomes  cutaneous  near  the  knee.    The  nerve  thus  formed  runs  j 

along  the  outer  side  of  the  tendo  Achillis,  to  pass  behind  the  | 

external  malleolus  to  the  outer  side  of  the  foot  and  little  toe.  ! 

This  nerve  or  the  external  popliteal  gives  off  one  or  more  I 

external  cutaneous  branches  to  the  outer  side  of  the  leg.  i 

A  branch  or  two  of  the  internal  saphenous  nerve  (7)  may  be  found  ! 
on  the  inner  side  of  the  back  of  the  leg.    The  termination  of  the 
small  sciatic  nerve  may  also  be  seen  at  the  middle  of  the  back  of 
the  leg. 

The  External  Saphenous  Vein  (Fig.  80,  6)  arises  from  the 
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outer  side  of  the  dorsal  venous  arch  of  the  foot,  and  passes  behind 
the  external  malleolus  close  to  the  external  saphenous  nerve,  thence, 
running  up  the  centre  of  the  leg,  it  pierces  the  deep  fascia  at  the 
point  where  the  cominunicans  tibialis  nerve  emerges,  or  at  the  level 
of  the  popliteal  space  ;  it  has  been  already  traced  to  the  popliteal 
I  vein.    It  is  often  joined  to  the  internal  saphenous  vein  by  a  large 
j  branch  which  leaves  it  close  to  its  termination. 
I     The  External  Deep  Fascia  of  the  leg  is  continuous  with  that 
■  of  the  thigh.    It  receives  reinforcements  from  the  hamstring  muscles 
!  and  gives  origin  to  the  fibres  of  the  tibialis  anticus  and  extensor 
!  longus  digitorum  in  front  of  the  leg.    It  is  adherent  to  the  perios- 
teum of  the  subcutaneous  surface  of  the  tibia,  and  from  its  deep 
surface  pass  two  principal  intermuscular  septa,  one  in  front  of  and 
one  behind  the  peronei  longus  and  brevis,  besides  a  smaller  septum 
between  the  extensor  digitorum  longus  and  the  tibialis  anticus. 
Beneath  the  gastrocnemius  will  be  found  deep  fascial  investments, 
one  for  the  popliteus,  mainly  derived  from  the  tendon  of  the  semi- 
i  membranosus,  the  other,  beneath  the  soleus,  for  the  flexor  longus 
i  digitorum,  tibialis  posticus,  and  flexor  longus  hallucis.    Near  the 
I  ankle  this  subsoleal  intermuscular  fascia  and  the  anterior  portion  of 
the  external  deep  fascia  become  continuous,  and  form  the  annular 
ligamesits  which  bind  down  the  foot  tendons  to  the  tibia  and  fibula. 

[The  deep  fascia  of  the  leg  is  to  be  removed,  except  near  the 
I  malleoli,  where  thickened  portions  passing  on  each  side  between  that 
bone  and  the  calcaneum,  called  the  internal  and  external  annular 
ligaments,  are  to  be  preserved.  The  muscles  of  the  calf  are  then  to 
be  dissected,  after  being  put  on  the  stretch  by  supporting  the  knee 
jand  drawing  the  toes  towards  the  front  of  the  leg.] 

I  The  G-astrocnemius  (Fig.  81,  4),  the  superficial  muscle  of  the 
calf,  has  a  double-headed  origin  from  the  back  of  the  femur 
immediately  above  the  condyles,  the  origin  of  the  outer  head  extend- 
ing into  a  little  depression  above  the  back  of  the  popliteal  groove 
upon  the  external  surface  of  the  outer  tuberosity,  while  that  of  the 
inner  head  runs  upwards  for  about  an  inch  along  the  internal 
isupra-condyloid  ridge.  A  bursa,  sometimes  communicating  with 
the  knee-joint,  lies  upon  the  back  of  the  capsule  beneath  the  inner 
head  and  the  tendon  of  the  semi-membranosus.  This,  if  enlarged, 
may  overlap  the  popliteal  artery  and  simulate  popliteal  aneurism  ; 
and  it  may  give  rise  to  a  swelling  in  the  ham  in  synovitis  of  the 
knee  when  the  synovial  and  bursal  cavities  are  in  continuity. 
The  two  heads  (with  the  plantaris  on  the  outer  side),  are  the  lower 
boundaries  of  the  popliteal  space,  and  imite  to  form  one  large 
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muscle,  the  fibres  of  which  end  about  the  middle  of  the  leg  in  a 
broad  thin  tendon  that  is  joined  anteriorly  and  laterally  by  the 
soleus.    The  conjoined  tendon  contracts  near  the  heel  into  the 

thick  rounded  tendo  A  chillis  (6),  which 
expands  again  slightly,  to  be  inserted 
into  the  middle  part  of  the  posterior 
surface  of  the  calcaneum,  a  bursa  in- 
tervening between  it  and  the  upper 
part  of  this  surface  of  the  bone. 


[The  inner  head  of  the  gastrocnemius 
has  previously  been  cut  ;  if  the  re- 
maining head  be  now  carefully  divided 
near  its  origin,  and  the  muscle  turned 
down  as  far  as  possible,  the  plantaris 
and  soleus,  with  the  popliteus  covered 
by  its  iascia,  will  be  brought  into  view.] 

The  Plantaris  (Fig.  75,  12)  arises 
from  above  the  external  condyle  of 
the  femur  and  from  the  external  supra- 
condyloid  ridge  for  about  an  inch,  the 
muscle  lying  internally  to  and  above 
the  outer  head ,  of  the  gastrocnemius. 
Its  fleshy  fibres  are  about  three  inches 
long,  but  its  tendon  is  the  longest  in 
the  body  and  is  very  slender.  It  is 
placed  between  the  gastrocnemius  and 
soleus,  and  crosses  obliquely  to  reach 
the  inner  side  of  the  tendo  Achillis,  by 
the  side  of  or  in  common  with  which 
it  is  inserted  into  the  os  calcis.  It  is 
homologous  to  the  palmaris  longus  of 
the  upper  extremity,  and  is  subject  to 
like  variations  (p.  51). 

Fig.  80. — Superficial  nerves  of  the  back  of  the 
leg  (from  Hirschf eld  and  Leveille) . 

1.  Internal  popliteal  nerve. 

2.  External  popliteal  nerve. 

3.  Internal  saphenous  vein. 

4.  Nervus  communicans  flbularis. 

5.  Nervus  communicans  tibialis. 

6.  External  saphenous  vein. 

7.  Branch  of  internal  saphenous  nerve. 

8.  External  saphenous  nerve. 

9.  Calcanean  branch  of  posterior  tibial  nerve. 


I 
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The  Soleus  (Fig.  81,  5)  is  tendinous  on  its  surface,  and  between 
it  and  the  corresponding  tendinous  expansion  on  the  deep  surface  of 
the  gastrocnemius  is  a  quantity  of  loose  areolar  tissue.  It  arises 
from  the  oblique  line  of  the  tibia,  from  the  middle  third  of  the 
inner  border  of  the  bone,  from  the  posterior  sur- 
face of  the  head  and  upper  third  or  more  of  the 
shaft  of  the  fibula,  from  the  intermuscular  septum 
between  it  and  the  peroneus  longus,  and  from  a 
tendinous  arch  between  the  tibial  and  fibular 
origins  over  the  vessels  and  nerves.  The  fibres 
end  in  a  broad  tendon,  which  joins  that  of  the 
gastrocnemius  below  the  middle  of  the  leg  to 
form  the  tendo  Achillis,  the  insertion  of  which 
has  been  seen.  The  muscular  fibres  are  inserted 
into  the  deep  surface  of  the  common  tendon  to 
within  two  inches  of  the  heel. 

By  dividing  the  fibres  of  the  soleus  vertically 
and  with  care,  a  tendinous  expansion  on  the 
deep  surface  of  the  muscle  will  be  brought  into 
view,  which  stretches  across  the  deep  muscles 
and  the  posterior  tibial  vessels  and  nerve.  This 
deep  tendon  is  an  important  guide  in  the  opera- 
tion of  tying  the  posterior  tibial  artery,  and 
must  be  divided  to  reach  it. 

The  muscles  of  the  calf  are  plantar  flexors  ^ 
of  the  foot,  i.e.,  point  the  toes,  the  gastrocnemius 
and  plantaris,  in  addition,  flexing  the  leg  upon 
the  thigh  ;  or,  when  taking  their  fixed  point 
below  they  may  act  upon  the  thigh.  They  are 
supplied  by  the  internal  popliteal  nerve,  a  sepa- 
rate branch  passing  to  each  head  of  the  gastro- 
cnemius, and  the  soleus  receives  an  additional 
branch  from  the  posterior  tibial  nerve. 

The  form  of   club-foot   known  as  'talipes 


Eig.  81. — Superficial  muscles  of  the  back  of  the  leg  (from  Wilson). 

1.  Tendon  of  biceps.  7.  Tuberosity  of  os  calcis. 

2.  Tendons  of  inner  hamstrings.  8.  Tendons  of  the  peroneus  longus 

3.  Pophteal  space.  and  brevis. 

4.  Gastrocnemius.  9.  Tendons  of  the  tibialis  posticus  and 

5.  5.  Soleus.  flexor  longus  digitorum. 

6.  Tendo  Achillis. 

*  The  terms  flexion  and  extension  as  applied  to  the  ankle  are  applied  in  opposite 
senses  by  diflerent  anatomists,  and  it  is  hence  desirable  to  avoid  their  use  alto- 
gether.   "  Dorsal  flexion  "  and  "  plantar  flexion  "  are  self-explanatory. 
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equiniis '  is  associated  with  contraction  of  the  muscles  of  the 
calf,  and  division  of  the  tendo  Achillis  is  practised  for  its 
relief. 

[The  plantaris  is  to  be  divided  and  the  soleus  cut  near  its  attach- 
ments to  the  tibia  and  fibula,  when  those  muscles  and  the  gastrocne- 
mius are  to  be  turned  down,  and  the  bursa  between  the  tendon  and 
the  OS  calcis  noticed.  The  posterior  tibial  vessels  and  nerve,  jDartially 
covered  by  the  deep  layer  of  fascia,  will  now  be  exposed,  and  beneatifi 
them  the  deep  muscles  of  the  leg,  with  the  popliteus  covered  by  its 
fascia  above.] 

The  Popliteus  (Fig.  82,  9)  is  covered  by  a  strong  fascia  which  is 
mainly  derived  from  the  tendon  of  the  semi-membranosus,  and  upon 
which  rest  the  lower  parts  of  the  popliteal  vessels  and  nerve.  This 
must  be  removed  to  expose  the  oblique  fibres  of  the  muscle,  and  an 
incision  must  be  made  through  the  capsule  of  the  knee  immediately 
in  front  of  the  external  lateral  ligament  if  it  be  desired  at  this  stage 
of  the  dissection  to  see  its  tendinous  origin.  The  popliteus  arises 
from  within  the  general  capsule  of  the  knee  (though  outside  the 
synovial  cavity)  by  a  round  tendon,  which  is  fixed  to  the  anterior 
extremity  of  the  popliteal  groove  on  the  outer  side  of  the  external 
tuberosity,  below  and  a  little  in  front  of  the  tubercle  for  the  attach- 
ment of  the  external  lateral  ligament.  The  tendon  passes  beneath 
the  long  external  lateral  ligament,  and  is  intimately  connected  with 
the  short  external  lateral  ligam.ent.  It  occupies  the  long  popliteal 
groove  only  during  flexion,  but  occasionally  a  short  extension  groove 
is  found  upon  the  border  of  the  outer  condyle.  It  grooves  the 
external  semilunar  cartilage  and  runs  obliquely  over  the  back  of 
the  outer  tuberosity  of  the  tibia  just  above  the  superior  tibio-fibular 
joint,  sometimes  establishing  a  communication  between  this  articu- 
lation and  the  knee-joint  by  means  of  the  bursal  extension  of  the 
synovial  membrane  of  the  knee  which  invests  it.  It  is  inserted  into 
nearly  the  whole  of  the  triangular  surface  on  the  back  of  the  upper 
part  of  the  tibia,  above  the  oblique  line. 

The  popliteus  is  a  flexor  of  the  leg  upon  the  thigh,  and  pronates 
or  rotates  the  tibia  inwards  during  flexion.  It  is  supposed  also  to 
produce  that  slight  rotation  inwards  of  the  tibia,  which  takes  place 
at  the  commencement  of  flexion  of  the  knee.  It  is  supplied  by  a 
branch  of  the  internal  popliteal  nerve,  which  winds  round  the  lower 
border  to  reach  the  anterior  surface  of  the  muscle. 

[The  deep  subsoleal  or  intermuscular  layer  of  fascia  of  the  leg 
being  removed,  the  posterior  tibial  vessels  and  nerve  are  to  be  cleaned, 
when  the  subjacent  muscles  will  be  found  in  the  following  positions : 


FLEXOR  LONGUS  DIGITORUM. 
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— flexor  longus  cligitorum  most  internally,  tibialis  posticus  in  tlie 
middle,  and  flexor  longus  hallucis  to  tlie  outer  side.] 


Fij?.  82. 


The  Flexor  Longus  Digitorum  (Fig.  82,  13)  is 
form  muscle  arising  from  the  posterior 
surface  of  the  tibia  below  the  oblique 
line,  and  internally  to  the  attachment 
of  the  tibialis  posticus  (from  which  it  is 
separated  by  an  indistinct  vertical  ridge 
and  an  intermuscular  septum),  the  lower 
fibres  of  the  muscle  reaching  to  within 
three  inches  of  the  lower  end  of  the 
tibia.  It  ends  in  a  single  tendon,  which 
crosses  to  the  outer  side  of  that  of  the 
tibialis  posticus  at  the  ankle,  and  passes 
through  a  separate  division  of  the  in- 
ternal annular  ligament ;  then  upon  the 
inner  surface  of  the  sustentaculum  tali 
to  the  sole  of  the  foot,  where  it  will 
be  seen  breaking  up  into  four  tendons, 
which  give  origin  to  the  lumbricales 
and  afterwards  perforate  the  tendons  of 


a  penni- 


Fig.  82. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


-Arteries  of  the  back  of  the  leg  (from 
Bonamy  and  Beau). 

Adductor  magnus. 

Outer  head  of  gastrocnemius. 

Inner  head  of  gastrocnemius. 

Capsule  of  knee-joint. 

Semi-membranosus. 

Inferior  external  articular  artery. 

Inferior  internal  articular  artery. 

Tendon  of  biceps. 

PopUteus. 

Popliteal  artery. 

Posterior  tibial  artery. 

Head  of  fibula. 

Flexor  longus  digitorum. 

Anterior  tibial  artery. 

Tibialis  posticus. 

Peroneus  longus. 

Communicating  branch  with  peroneal 

Peroneal  artery. 

Tendon  of  tibialis  posticus. 

Flexor  longus  hallucis. 

Internal  annular  ligament. 

Tendon  of  flexor  longus  poUicis. 

Calcanean  branch  of  posterior  tibial  artery. 

External  annular  ligament. 

Anastomosis  on  the  back  of  the  os  calcis. 
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the  short  flexor,  to  become  inserted  into  the  ungual  phalanges 
of  the  four  outer  toes.  In  the  sole  it  will  be  found  reinforced  by  a 
fibrous  slip  from  the  tendon  of  the  flexor  longus  hallucis. 

The  Tibialis  Posticus  (Fig.  82,  15)  is  the  only  one  of  the 
deep  muscles  which  is  attached  to  both  bones  of  the  leg.  It  is 
covered  by  an  aponeurosis  which  forms  septa  between  it  and  the 
adjacent  muscles.  It  arises  from  the  posterior  surface  of  the  tibia, 
below  the  oblique  line  and  externally  to  the  flexor  longus  digitorum, 
the  origin  extending  to  within  two  inches  of  the  ankle  ;  from  nearly 
the  whole  length  of  the  interosseous  membrane  ;  from  the  whole  of 
the  internal  surface  of  the  fibula  immediately  behind  the  interosseous 
line,  and  from  the  intermuscular  septa  on  each  side.  The  fibres 
end  in  a  single  broad  tendon,  which  passes  beneath  that  of  the  flexor 
digitorum  at  the  ankle,  and  then  to  its  inner  side,  running  in  a  groove 
at  the  back  of  the  internal  malleolus  and  in  the  most  internal  division 
of  the  annular  ligament  to  the  sole,  where,  after  passing  over  the 
deltoid  ligament  (above  the  sustentaculum  tali)  it  is  attached  to  the 
tuberosity  of  the  scaphoid  bone  and  gives  slips  to  all  the  other 
bones  of  the  tarsus,  except  the  astragalus,  and  to  the  three  middle 
metatarsal  bones. 

The  Flexor  Longus  Hallucis  (Fig.  82,  20)  is  a  well-marked 
bipenniform  muscle,  arising  from  the  posterior  surface  of  the  fibula 
below  the  origin  of  the  soleus  to  within  an  inch  of  the  ankle  ;  and 
also  from  the  intermuscular  septa  between  it  and  the  peronei  muscles 
externally  and  the  tibialis  posticus  internally,  and  from  the  lower  part 
of  the  interosseous  membrane.  The  muscle  ends,  at  the  level  of  the 
ankle-joint,  in  a  tendon  which  lies  on  the  back  of  the  tibia  to  the 
outer  side  of  the  posterior  tibial  vessels  and  nerve,  and,  passing 
through  a  separate  division  of  the  annular  ligament,  winds  to  the  I 
sole  of  the  foot  through  a  groove  on  the  posterior  surface  of  the 
astragalus  and  beneath  the  sustentaculum  tali  to  reach  the  ungual 
phalanx  of  the  great  toe,  where  it  is  inserted.  Its  tendon  gives  a 
slip  to  that  of  the  flexor  longus  digitorum  in  the  sole. 

The  flexor  longus  hallucis  and  flexor  digitorum  are  direct  flexors 
of  the  toes  and  plantar  flexors  of  the  foot.    The  tibialis  posticus  is 
also  a  plantar  flexor  and  an  adductor  of  the  foot,  the  first  movement  ! 
taking  place  at  the  ankle-joint,  the  second  at  the  articulation  formed 
by  the  astragalus  with  the  calcaneum  and  scaphoid  (talo-calcaneo-  , 
scaphoid  joint),  and  helps  the  other  tendons  to  maintain  the  longitu-  j 
dinal  arch  of  the  foot,  giving  powerful  support  to  the  keystone  (head 
of  the  astragalus).  The  flexor  longus  hallucis,  by  means  of  its  acces- 
sory slip  to  the  flexor  digitorum,  aids  in  the  flexion  of  the  smaller 
toes.    The  three  muscles  are  supplied  by  the  posterior  tibial  nerve. 


THE  POSTERIOR  TIBIAL  ARTERY. 


175 


Surgery. — The  form  of  cluL-fbot  called  'talipes  varus'  which 
causes  the  patient  to  walk  on  the  outside  or  even  on  the  dorsum  of 
the  foot,  is  associated  with  a  contraction  of  the  tibialis  posticus  and 
sometimes  of  the  flexor  digitorum.  The  operation  of  dividing  these 
|tendons  is  performed  immediately  above  the  internal  malleolus,  a 
jblunt-pointed  tenotomy  knife  being  used  after  the  first  incision,  to 
javoid  all  danger  of  wounding  the  posterior  tibial  artery,  but  the 
ligaments,  fasciae  and  even  the  bones  so  far  take  part  in  the  defor- 
jmity  that  the  tenotomy  alone  produces  little  immediate  results. 

\    The  Posterior  Tibial  Artery  (Fig.  82,  ii)  is  the  direct  con- 
|;inuation  of  the  popliteal  artery,  and  begins  at  the  point  of  bifurca- 
tion of  that  vessel,  which  is  usually  the  lower  border  of  the  popliteus 
muscle.    In  the  upper  part  of  its  course  the  posterior  tibial  artery 
lies  between  the  superficial  and  deep  muscles  of  the  back  of  the  leg, 
jbut  below  the  origin  of  the  soleus  it  is  only  bound  down  by  a  pro- 
longation of  the  intermuscular  layer  of  fascia,  and  lies  by  the  side 
of  the  tendo  Achillis.    It  rests  (in  the  position  for  dissection)  upon 
the  tibialis  posticus  for  two-thirds  of  its  length,  then  upon  the 
fiexor  digitorum,  and  at  the  ankle  upon  the  tibia  between  the 
[tendons  of  the  flexor  digitorum  and  flexor  longus  hallucis.  The 
v^essel  afterwards  passes  through  a  special  canal  in  the  internal 
annular  ligament  to  the  interval  between  the  inner  malleolus  and 
the  heel,  where  it  divides  into  internal  and  external  plantar  arteries. 
The  posterior  tibial  nerve  is  in  a  close  relation  to  the  artery 
throughout,  lying  first  to  its  inner  side  and  then  crossing  super- 
ficially to  its  outer  side,  in  which  relation  it  continues  to  the  foot. 
The  artery  has  two  vence  comites,  which  join  those  of  the  anterior 
tibial  artery  to  form  the  popliteal  vein. 


Surgery. — The  operation  of  tying  the  posterior  tibial  artery  is 
seldom  performed  except  on  the  dead  body,  but  the  vessel  may  be 
reached  in  three  parts  of  its  course.  Behind  the  malleolus  the 
irtery  is  readily  exposed  by  a  semilunar  incision  two  inches  long, 
iinade  three  quarters  of  an  inch  behind  the  margin  of  the  bone,  the 
Bdge  of  the  knife  being  directed  towards  the  tibia  so  as  to  divide  the 
internal  annular  ligament.  At  the  lower  part  of  the  leg  the  vessel 
fmay  be  reached  by  a  vertical  incision  a  little  to  the  inner  side  of  the 
|:endo  Achillis,  and  will  be  found  lying  upon  the  flexor  digitorum. 
In  the  middle  of  the  leg  the  operation  is  one  of  some  difliculty,  and 
^omewhat  damages  the  dissection  if  performed.  The  best  mode  of 
f)roceeding  is  to  make  a  vertical  incision  four  inches  long,  parallel  to, 
jmd  half  an  inch  behind,  the  edge  of  the  tibia ;  the  gastrocnemius 
dips  aside  and  the  soleus  is  then  to  be  divided,  especial  care  being 
:aken  to  cut  through  the  tendinous  expansion  on  its  anterior  surface 
(out  to  go  no  deeper.  A  little  dissection,  close  beneath  this  tibial 
ittachment  and  towards  the  fibula,  will  expose  the  intermuscular 
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fascia  and  beneath  it  the  posterior  tibial  artery  lying  upon  the  tibialis 
posticus,  with  the  posterior  tibial  nerve  to  its  outer  side. 


Ei-.  83. 


The  Branches  (Figs.  82,  83)  of 
the  posterior  tibial  artery  are  (l) 
peroneal  ;  (2)  muscular  ;  (3)  me- 
dullary to  the  tibia  ;  (4)  commu- 
nicating ;  and  (5)  internal  calcanean. 

1.  The  Peroneal  (Fig.  82,  i8), 
always  of  considerable  size  and 
sometimes  larger  than  the  posterior 
tibial,  cpmes  off  about  two  inches 
below  the  popliteus.  It  lies  at  first 
between  the  tibialis  posticus  and  the 
soleus,  but  afterwards  passes  into 
the  fibres  of  the  flexor  hallucis  and 
runs  close  to  the  inner  border  of  the 
fibula  almost  as  far  as  the  lower  end 
of  that  bone.  In  this  part  of  its 
course  it  gives  muscular  branches, 
and  the  medullary  artery  to  the  fibula, 
which  has  a  downward  direction  ; 
i.e.,  runs  from  the  knee-joint.  It 
then   gives  a   good-sized  anterior 

Fig.  83. — Anastomoses  of  tibial  arteries. 

1.  Anterior  tibial  recurrent. 

2.  Popliteal. 

3.  Posterior  tibial,  giving  off  muscular 

and  medullary  branches. 

4.  Anterior  tibial,  giving  oft*  posterior 

tibial  recurrent  and  superior  fibular 
before  piercing  interosseous  mem- 
brane and  anterior  tibial  afterwards. 

5.  Tibia. 

6.  Fibula. 

7.  Anastomosis  of  internal  malleolar  of 

anterior  tibial  with  posterior  inter- 
nal malleolar. 

8.  Peroneal. 

9.  Internal  calcanean. 

10.  Anterior  peroneal. 

11.  Internal  and  external  plantar. 
Posterior  peroneal. 


12 

14.  Communicating. 
16.  External  malleolar  of  anterior 

joining  posterior  peroneal. 
18.  Astragalus. 
20.  External  calcanean. 
22.  Calcaneum. 
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peroneal  branch,  through  the  interosseous  membrane,  to  the  front  of 
the  leg,  where  it  will  afterwards  be  dissected  ;  and  is  joined  by  a 
communicating  branch  from  the  posterior  tibial.  Its  terminal  branch 
is  the  external  calcanean,  which  passes  over  the  posterior  inferior  tibio- 
fibular ligament  to  anastomose  with  the  malleolar  arteries  and  supply 
the  outer  side  of  the  calcaneum,  there  joining  with  the  calcanean 
branches  of  the  posterior  tibial  and  with  the  external  plantar. 

2.  Muscular  branches  are  given  to  the  deep  muscles  and  also  to 
the  soleus.  The  highest  of  these  may  send  a  twig  to  join  the  anas- 
jtomosis  about  the  knee. 

i  3.  The  Medullary  artery  to  the  tibia  is  of  large  size,  and  enters 
the  foramen  on  the  posterior  surface  of  that  bone  ;  it  arises  from 
ithe  upper  part  of  the  posterior  tibial,  and  has  a  direction  fivm  the 
knee-joint. 

4.  A  Communicating  (17)  branch  runs  transversely  immediately 
above  the  ankle  to  join  the  peroneal  artery  or  its  posterior  terminal 
branch. 

i  5.  A  Posterior  Internal  Malleolar  is  usually  found  a  little  above 
^he  malleolus,  running  transversely  beneath  the  tendons  of  the  flexor 
digitorum  and  tibialis  posticus  to  reach  the  front  of  the  leg,  and 
ianastoniose  with  the  internal  malleolar  of  the  anterior  tibial. 

6.  The  Internal  Calcanean  (23)  is  a  branch  of  variable  size,  and 
may  be  replaced  by  two  or  more  separate  arteries.  It  arises  from 
the  posterior  tibial  beneath  the  internal  annular  ligament,  piercing 
the  latter  to  supply  the  inner  side  of  the  os  calcis,  with  the  adjacent 
structures  and  the  integument,  and  to  anastomose  with  the  calcanean 
branches  of  the  peroneal  and  external  plantar.  These  calcanean 
vessels  nourish  the  heel  flap  after  Symes^  amputation  at  the  ankle, 
md  must  hence  be  dealt  with  gently  in  this  operation. 
1  The  Anterior  Tibial  Artery  (Fig.  83,  4)  is  seen  just  before 
[t  pierces  the  interosseous  membrane  to  reach  the  front  of  the  leg. 
It  gives  off  two  branches  while  in  this  position  :  the  posterior  tibial 
'ecurrent,  which  runs  upward  over  the  head  of  the  fibula,  to  anas- 
iomose  with  the  inferior  external  articular  ;  and  the  superior  fibular, 
vhich  winds  around  the  neck  of  the  fibula  to  anastomose  with  the 
interior  tibial  recurrent. 

The  Posterior  Tibial  Nerve  (Fig.  84,  19)  is  the  continuation 
►f  the  internal  popliteal  trunk,  and  passes  with  the  artery  beneath 
he  soleus,  to  lie  on  the  deep  muscles  of  the  back  of  the  leg.  It  is 
(laced  at  first  to  the  inner  side  of  the  posterior  tibial  artery,  but 
rosses  that  vessel  in  the  upper  part,  and  lies  to  its  outer  side  at  the 
nkle,  and  in  the  same  division  of  the  annular  ligament.  The  nerve 
jivides  near  the  joint  into  internal  and  external  plantar  branches, 
H.  N 
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and  if  the  division  takes  place  above  the  inner  malleolus,  the  nerves 
are  usually  found  on  either  side  of  the  artery. 

The    posterior  tibial   nerve  gives 
Fig.  84.  muscular  branches  to  the  tibialis  pos- 

ticus, flexor  longus  digitorum,  flexor 
longus  hallucis,  and  soleus,  and  small 
branches  to  the  vessels,  bones,  and 
interosseous  membrane  ;  finally,  near 
the  ankle,  it  sends  off  a  cutaneous 
calcaneo-])lantar  nerve  (20),  which 
pierces  the  internal  annular  ligament 
and  fascia  at  the  inner  side  of  the 
tendo  Achillis,  and  may  be  traced  to 
the  skin  of  the  heel  and  sole. 

Parts  behind  and  below  the 
Inner  Malleolus  (Fig.  85).  Although 
the  several  parts  behind  the  internal 
malleolus  are  only  continuations  of 
those  which  have  been  already  dis- 
sected, especial  notice  should  be  taken 


Fig.  84. — Deep  dissection  of  the  back  of  the 
leg  (from  Hirschfeld  and  Leveille). 

1.  Popliteal  artery. 

2.  Great  sciatic  nerve. 

3.  Adductor  magnus. 

4.  Biceps. 

5.  Superior  internal  articular  artery. 

6.  External  popliteal  nerve. 

7.  Gastrocnemius  (cut). 

8.  Anterior  tibial  artery. 

9.  Tendon  of  semi-membranosus. 

10.  Peroneus  longus. 

11.  Sural  arteries  and  nerves. 

12.  Peroneal  artery. 

13.  Internal  popliteal  nerve. 

14.  Tibialis  posticus. 

15.  Portion  of  soleus. 

16.  Peroneus  brevis. 

17.  Popliteus. 

18.  Plexor  longus  hallucis. 

19.  Posterior  tibial  nerve. 

20.  Calcanean  branch  of  posterior  tibial  nerve. 

21.  Posterior  tibial  artery. 

22.  Tendo  Achillis. 

23.  Flexor  longus  digitorum. 
25.  Tendon  of  tibialis  posticus. 
27.  Plantar  nerves. 

29.  Plantar  arteries. 
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of  them  in  this  part  of  their  course,  as  their  relations  are 
important. 

A  portion  of  the  skin  on  the  inner  side  of  the  heel  and  sole  is  to 
be  reflected  if  necessary,  so  as  to  expose  the  whole  breadth  of  the 

internal  annular  ligament^  which 

is  a  thickened  portion  of  the  deejD  Fig.  85. 

fascia  of  the  leg  stretching  from 
the  inner  malleolus  to  the  os 
calcis,  and  giving  origin  by  its 
lower  border  to  the  abductor 
hallucis. 

The  divisions  in  the  annular 
ligament  are  four  in  number, 
and  are  occupied  as  follows,  at 
the  level  of  the  ankle.  In  the 
first  and  innermost  division  is  the 
tibialis  posticus  ;  in  the  second 
the  tendon  of  the  flexor  longus 
I  digitorum  ;  in  the  third  the  posterior  tibial  vessels  and  nerve ;  and 
in  the  fourth  and  most  external  the  tendon  of  the  flexor  longus 
hallucis  (Fig.  86).  Below  the  malleolus  (Fig.  85),  the  tibialis 
I  posticus  tendon  is  highest,  and  crosses  the  internal  lateral  ligament  of 
the  ankle  above  the  sustentaculum  tali  to  reach  the  tubercle  of  the 
I  scaphoid  ;  the  flexor  longus  digitorum,  next  in  order,  runs  over  the 
I  outer  surface  of  the  sustentaculum  tali  (but  rarely  grooves  it)  before 
Idisappearing  beneath  the  sole  ;  lastly,  the  flexor  longus  hallucis 
runs  in  a  groove  behind  the  astragalus  and  beneath  the  sustenta- 
culum tali.  The  order  then  of  these  three  tendons  is  here  the  same 
from  above  downwards  as  it  was  from  within  outwards  at  the  back 
of  the  ankle.  The  plantar  vessels  and  nerves  are  superficial  to  the 
flexor  longus  hallucis  tendon  as  they  approach  the  sole.  Each  of 
the  tendons  is  lubricated  by  a  distinct  synovial  membrane. 

The  Sole  of  the  Foot. 
[The  foot  being  raised  on  a  block  so  that  the  sole  may  be  fully 


Fig.  85. — Kelation  of  parts  behind  and  below  the  inner  malleolus  (from 
Hirschfeld  and  Leveille). 

1.  1.  Tibialis  posticus.  4,  4.  Flexor  longus  digitorum. 

2.  Tendo  AchiUis.  6.  Posterior  tibial  arter}'. 

3.  Tibiahs  anticus.  8.  Posterior  tibial  nerve. 

The  tendon  of  the  flexor  longus  hallucis  is  too  deeply  placed  to  be  shown  in 
his  view. 

N  2 
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exposed,  an  incision  is  to  be  made  down  its  centre  from  the  heel  to 
the  bases  of  the  toes,  the  knife  being  carried  at  once  down  to  the 
glistening  plantar  fascia  through  the  thick  lobulated  fat  which  is 
always  found  beneath  the  skin  in  this  region.  A  transverse  incision 
at  the  roots  of  the  toes  will  allow  the  skin  and  fat  to  be  reflected  to 
each  side,  if  the  knife  is  kept  close  to  the  fascia  and  parallel  to  its 
fibres.  Near  the  toes  care  must  be  taken  of  the  divisions  of  the 
plantar  fascia  and  of  the  digital  nerves  which  appear  between  them, 
especially  of  those  to  the  inner  side  of  the  first  and  the  outer  side  of 
the  fifth  toes,  which  pierce  the  fascia  further  back  than  the  others  ; 
but  no  attempt  need  be  made,  except  by  the  adA^anced  dissector,  to 
trace  out  the  minute  cutaneous  branch  from  the  posterior  tibial  nerve 
near  the  heel  or  the  still  smaller  twigs  of  the  internal  plantar  nerve 
distributed  to  the  sole.] 


In  the  description  the  terms  superficial,  deep,  &c.,  necessarily  refer 

to  the  position  of  the  parts  as  seen  in 


Fi?.  86. 


the  dissection,  and  not  to  that  which 


they  would  hold  if  the  body  were  in 
the  upright  position. 

The  Plantar  Fascia  (Fig.  87,  2) 
closely  resembles  the  fascia  of  the  palm, 
and  is  divisible  into  three  portions. 
The  central,  which  is  the  strongest, 
is  attached  to  the  un(]er  surface  of 
the  great  tuberosity  of  the  os  calcis, 
but,  as  it  passes  forwards,  expands  to 
nearly  the  entire  width  of  the  foot. 
It  splits  into  five  j)ortions  opposite 
the  heads  of  the  metatarsal  bones,  and 
at  this  point  distinct  transverse  fibres 
will  be  seen  passing  across  the  foot, 
beneath  the  longitudinal  fibres.  The 
five  processes  are  attached  to  the  sides  of  the  proximal  phalanx,  and 
to  the  sheath  of  the  flexor  tendons  of  each  toe,  and  between  them 
pass  the  several  digital  vessels  and  nerves. 

A  superficial  transverse  ligament,  like  the  fascia  of  Gerdy  in  the 


Fig.  86. — Section  of  the  right  ankle  (drawn  by  G.  E.  L.  Pearse). 


1.  Extensor  longns  digitoruni  and 

peroneus  tertius. 

2.  Peroneus  longus. 

3.  Extensor  proprius  pollicis. 

4.  Peroneus  brevis. 

o.  Anterior  tibial  vessels  and  nerves. 

6.  Flexor  longus  hallucis. 


7.  Tibialis  antic-us. 

8.  Tendo  Acbims. 

9.  Tibialis  posticus. 

10.  Plantaris. 

11.  Flexor  longus  digitorum. 

12.  Posterior     tibial  vessels 

nerves. 


and 
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hand,  may  be  seen  in  the  skin  of  t] 
the  digital  vessels  and  nerves,  and 
fascia  of  the  toes  and  dorsum  of 
the  foot. 

The  central  portion  of  the 
fascia  gives  origin  to  muscular 
fibres  by  its  deep  surface,  and 
also  by  two  intermuscular  septa, 
which  will  subsequently  be  seen 
on  each  side  of  the  flexor  brevis 
digitorum.     The  lateral  portions 
of  the  plantar  fascia  are  much 
thinner  than  that  in  the  centre, 
and  mainly  cover  the  muscles 
of  the  great  and  little  toes  on 
j  the  inner   and  outer    sides  of 
the  foot,  but  there  is  a  strong 
band  on  the  outer  side  running 
jfrom  the  outer  tubercle  of  the 
\  calcaneum  to  the  base  of  the 
I  fifth  metatarsal  bone. 

[The  central  portion  of  the 
fascia  is  to  be  cut  across  about  two 
inches  from  the  heel,  and  may 
then  be  turned  down  over  the 
toes  without  injuring  the  digital 
;  nerves,  when  the  flexor  brevis 
I  digitorum  will  be  exposed  in 
I  part,  and  the  intermuscular  septa 
i  on  each  side  may  be  seen.  The. 
'  lateral  portions  of  the  fascia  are 
1  to  be  removed,  and  the  abductor 
hallucis  and  abductor  minimi 
I  digiti  cleaned.] 


e  web  of  the  toes,  passing  over 
becoming  continuous  with  the 

Fig.  87. 


Fig.  87. — Superficial  nerves  of  the 

Lev 

1.  L  Cutaneous  plantar  branches  of 

posterior  tibial  nerve. 

2.  Plantar  fascia. 

3.  Cutaneous^  branch   of  external 

plantar  nerve. 

4.  External  plantar  nerve. 

5.  Its  deep  division. 

6.  Its  superficial  division. 

7.  Abductor  hallucis. 


le  of  the  foot  (from  Hirschfeld  and 

1^). 

8.  Abductor  minimi  digiti. 

9.  Flexor  brevis  digitorum. 

10.  Digital   branches    of  external 

plantar  nerve. 

11.  Tendon  of  flexor  longus  hallucis. 

12.  One  of  the  lumbricales  muscles. 

13.  Digital  branches  of  internal  plan- 

tar nerve. 
15.  Flexor  brevis  hallucis. 


182 


THE  SOLE  OF  THE  FOOT. 


The  First  Layer  of  Muscles  consists  of  the  flexor  brevis  digi- 
torum  in  the  middle,  the  abductor  hallucis  to  the  inner  side,  and 

the  abductor  minimi  digiti  to 
^io-  '  the  outer  side. 

The  Flexor  Brevis  Digi- 
torum  (Fig.  88,  1 1)  arises  from 
the  anterior  border  of  the  inner 
tuberosity  of  the  os  calcis ; 
from  the  plantar  fascia  covering 
it  (which  has  therefore  been 
left  undisturbed)  ;  and  from 
the  intermuscular  septa  on  each 
side.  It  divides  into  four  ten- 
dons, which  pass  into  tendinous 
sheaths  on  the  under  surfaces 
of  the  four  smaller  toes,  and 
are  perforated  by  the  tendons 
of  the  long  flexor  as  in  the 
hand  (g.  v.)  ;  and  are  inserted, 
each  by  two  slips,  into  the  sides 
of  the  second  phalanges.  The 
tendon  to  the  little  toe  is  often 
a  mere  thread. 

The  sheaths  of  the  tendons 
resemble  those  of  the  hand, 
but  are  smaller.  Beginning 
over  the  heads  of  the  meta- 
tarsal bones,  each  sheath  is 
joined  by  a  process  of  plantar 
fascia,  and  then  extends  to  the 
base  of  the  terminal  phalanx. 
The  sheath  is  strong  opposite 


Fig.  88. — Superficial  dissection  of  the 

1 .  Greater  tuberosity  of  os  calcis. 

2.  Lesser  tuberosity  of  os  calcis. 

3.  Calcaneal!   branch   of  posterior 

tibial  artery. 

4.  Abductor  minimi  digiti. 

5.  Plantar  fascia. 

6.  External  plantar  artery. 

7.  Abductor  hallucis. 

8.  Flexor  brevis  minimi  digiti. 

9.  Internal  plantar  artery. 

10.  Arch  between  plantar  arteries  (not 
constant) . 


e  of  the  foot  (from  Bonamy  and  Beau). 

11.  Flexor  brevis  digitorum. 

12.  Third  tendon   of  flexor  longus 

digitorum. 

13.  Flexor  longus  hallucis. 

14.  Lumbricalis  of  3rd  space. 

15.  Flexor  brevis  hallucis. 

16.  Digital  artery  of  3rd  space. 

17.  Digital  branch  from  dorsal  artery 

of  foot. 

18.  Sheath  of  tendons. 

19.  Digital  artery  of  1st  space  (from 

dorsal  artery  of  foot). 
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the  shaft  of  each  phalanx  (ligamentum  vaginale),  but  thinner  over 
the  joints,  so  as  not  to  impede  their  motion  ;  and,  when  divided, 
will  be  found  to  be  lined  by  a  synovial  membrane  which  is  reflected 
over  the  tendons.  Small  elastic  bands  (vincula  vasculosa)  connect 
each  tendon  of  the  flexor  brevis  with  the  front  of  the  first  phalanx, 
as  in  the  hand. 

I  The  Abductor  Hallucis  (Fig.  88,  7)  arises  from  the  internal 
'annular  ligament,  from  the  inner  tuberosity  on  the  under  surface  of 
the  OS  calcis  (internal  to  the  origin  of  the  flexor  brevis  digitorum), 
from  the  plantar  fascia,  from  the  intermuscular  septum  between  it 
and  the  flexor  brevis  digitorum,  and  from  the  fascia  on  the  inner  side 
of  the  foot.  The  muscle  ends  in  a  broad  tendon,  which  is  joined  by 
the  inner  head  of  the  flexor  brevis  hallucis,  and  is  inserted  into  the 
inner  side  of  the  base  of  the  first  phalanx  of  the  great  toe,  and  by  a 
fibrous  expansion  into  the  inner  side  of  the  long  extensor  tendon  of 
the  same  toe. 

The  Abductor  Minimi  Digiti  (Fig.  88,  4)  arises  from  the 
outer  and  inner  tuberosities  of  the  os  calcis  in  front  of  the  flexor 
jbrevis  digitorum ;  from  the  plantar  fascia  and  intermuscular 
septum  ;  and  from  the  fascia  of  the  outer  border  of  the  foot  as  far 
(forward  as  the  base  of  the  fifth  metatarsal  bone.  Its  tendon  is 
'inserted  into  the  outer  side  of  the  base  of  the  first  phalanx  of  the 
little  toe.-^ 

,  The  actions  of  the  superficial  muscles  of  the  foot  are  partly 
indicated  by  their  names,  but  it  should  be  remarked  that  abduction 
and  adduction  are  from  and  to  the  median  plane  of  the  foot  and  not 
of  the  body.  The  abductors  are  also  flexors  of  the  toes  with  which 
they  are  connected,  and  the  whole  of  the  plantar  muscles  aid  in 
maintaining  the  longitudinal  arch  of  the  foot. 

The  flexor  brevis  digitorum  and  abductor  hallucis  are  supplied  by 
the  internal  plantar  nerve  ;  the  abductor  minimi  digiti  by  the  external 
plantar  nerve. 

[To  brinoj  the  deeper  parts  into  view,  the  best  way  will  be  to 
remove  with  the  saw  a  thin  slice  of  the  os  calcis,  including  the 
attachments  of  the  superficial  muscles,  when,  if  the  attachment  of 
the  abductor  hallucis  to  the  internal  annular  ligament  be  divided, 
they  can  be  turned  forwards,  and  the  plantar  nerves  and  vessels  will 
be  seen.] 

The  Plantar  Arteries  (Fig.  89),  internal  and  external,  are  the 

I  *  Mr.  John  "Wood  has  described  an  abductor  ossis  metatarsi  quinti^  which  is 
occasionally  found  beneath  the  abductor  and  attached  to  the  base  of  the  fifth 
etatarsal  bone. 
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terminal  branclies  of  the  posterior  tibial,  and  enter  the  foot  beneath 
the  abductor  hallucis  and  in  close  relation  with  the  plantar  nerves. 

The    internal    plantar  artery, 


Fig.  89. 


which  is  the  smaller  of  the  two, 
is  accompanied  by  the  large  in- 
ternal plantar  nerve,  the  large 
external  plantar  artery  going 
with  the  smaller  external  nerve. 
Both  vessels  are  accompanied  by 
venae  coniites. 

The  Internal  plantar  artery 
(7)  is  usually  of  small  size,  and 
runs  forward  in  the  fascial  sep- 
tum between  the  abductor  hal- 
lucis and  flexor  brevis  digitorum 
to  the  great  toe,  where  it  anas- 
tomoses with  the  internal  and 
communicating  branches  of  the 
dorsal  artery  of  the  foot.  If 
well-injected  it  may  sometimes 
be  traced  with  the  nerve  to  the 
third  interosseous  space,  joining 
the  digital  branches  to  the  three 
inner  toes. 

The  External  plantar  artery 
(4)  runs  obliquely  outwards 
across  the  foot  between  the 
flexor  brevis  digitorum  and  the 
accessorius  muscle,  and,  turning- 
round  the  outer  border  of  the 
latter,  courses  inwards  beneath 
the  digital  tendons  towards  the 


Fig.  89. — Deep  dissection  of  the  sole  of  the  foot  (from  Eonamy  and  Beau). 


1.  Os  calcis. 

2.  Ligamentum  longum  plantse. 

3.  Posterior  tibial  artery. 

4.  External  plantar  artery. 

5.  Tendon  of  flexor  longus  hallucis. 

6.  Tendon  of  peroneus  longus. 

7.  Internal  plantar  artery. 

8.  Base  of  5th  metatarsal  bone. 

9.  Tendon  of  tibialis  posticus. 
10.  Plantar  arch. 


11.  Prolongation  of  tendon  of  tibialis 

posticus. 

12.  Digital  artery. 

13.  Communicating  branch  of  dorsal 

artery  of  foot. 

14.  Plantar  interosseous  of  2nd  space. 

15.  Dorsal  interosseous  of  2nd  space. 

16.  Tendon  of  flexor  longus  digito- 

rum. 

17.  Tendon  of  flexor  longus  hallucis. 
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great  toe,  where  it  will  be  subsequently  traced,  joining  the  com- 
municating branch,  of  the  dorsal  artery  of  the  foot  and  completing 
the  deep  plantar  arch.  It  is  accompanied  by  the  external  plantar 
nerve  (which  also  gives  a  deep  branch  across  the  foot)  and  supplies 
the  adjacent  muscles,  giving  a 


branch  to  the  outer  side  of  the 
foot  to  anastomose  with  the  ex- 
ternal calcanean  branch  of  the 
peroneal  artery. 

The  Plantar  lQ"erves  (Fig. 
90),  internal  and  external,  are 
the  branches  of  the  posterior 
tibial  nerve  ;  their  relation  to 
the  arteries  has  been  mentioned. 

The  Internal  plantar  nerve  (5) 
is  the  larger  of  the  two,  and 
after  supplying  small  cutaneous 
twigs  to  the  sole  and  muscular 
branches,  to  the  abductor  hal- 
lucis  and  flexor  brevis  digitorum, 
gives  off  a  digital  branch  to 
the  inner  side  of  the  great  toe, 
and  breaks  up  into  three  other 
digital  branches,  which  lie  be- 
tween the  plantar  fascia  and  the 
tendons  of  the  flexor  brevis  digi- 
torum; each  of  these  bifurcates 
at  the  roots  of  the  toes  and  they 
thus  siqjj^ly  the  outer  side  of  the 
great  toe,  both  sides  of  the 
second  and  third  toes,  and  the 
inner  half  of  the  fourth  toe.  The 
first  digital  branch  also  supplies 
the  flexor  brevis   hallucis,  the 


90. 


Fig.  90. — Deep  nerves  of  the  sole  of 

1.  Internal  annular  ligament. 

2.  Flexor  brevis  digitorum  (cut). 

3.  External  plantar  nerve. 

4.  External  plantar  artery. 

5.  Internal  plantar  nerve. 

6.  Abductor  minimi  digiti. 

7.  Internal  plantar  artery. 

8.  Accessorius  muscle. 

9.  Abductor  hallucis. 


the  foot  (from  Hirschfeld  and  Leveille). 

10.  Flexor  longus  digitorum. 

11.  Flexor  longus  hallucis. 

12.  Flexor  brevis  minimi  digiti. 
Digital    branches    of  internal 

plantar  nerve. 
Digital    branches    of  external 
plantar  nerve. 

15.  Flexor  brevis  hallucis. 

16.  One  of  the  lumbricales. 


13. 


14. 
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second  and  third  supply  the  first  and  second  Inmbricales  respec- 
tively, and  the  fourth  is  joined  by  a  twig  from  the  external 
plantar  nerve. 

The  External  plantar  nerve  (3)  crosses  the  foot  with  and  in  front 
of  the  external  plantar  artery,  giving  branches  to  the  abductor 
minimi  digiti  and  accessorius  in  its  course.  At  the  outer  border  of 
the  accessorius  it  divides  into  superficial  and  deep  portions  ;  the 
deep  accompanies  the  artery,  and  will  be  seen  in  a  later  dissection. 
The  superficial  portion  gives  cutaneous  branches  to  the  outer  part 
of  the  sole,  and  divides  into  two  digital  branches,  one  to  the  outer 
side  of  the  little  toe, — and  from  this  commonly  are  derived  branches 
to  the  flexor  brevis  minimi  digiti  and  the  interossei  of  the  fourth 
space  ;  the  other,  bifurcating  to  supply  the  inner  side  of  the  little 
and  half  the  next  toe  and  the  two  outer  lumbricales. 

A  slender  branch  of  communication  between  the  internal  and 
external  plantar  nerves  may  sometimes  be  found. 

It  may  be  noticed  that  the  nerves  of  the  sole  of  the  foot  closely 
resemble  those  of  the  palm  of  the  hand  in  their  distribution,  the 
internal  plantar  corresponding  to  the  median,  and  the  external 
plantar  to  the  ulnar  nerve  ;  the  deep  branches  of  the  latter  nerves 
also  correspond. 

The  Second  Layer  of  Muscles  includes  the  tendons  of  the 
flexor  longus  digitorum  and  flexor  longus  hallucis,  wdth  the  acces- 
sorius and  the  lumbricales,  all  of  which  should  now  be  cleaned. 

The  tendon  of  the  Flexor  Longus  Digitorum  (Fig.  90,  10) 
runs  upon  the  inner  surface  of  the  sustentaculum  tali  to  the  inner 
side  of  the  vessels  and  nerves,  and  crosses  beneath  these  and  super- 
ficial to  the  tendon  of  the  flexor  longus  hallucis  to  reach  the  centre 
of  the  foot,  where  the  fibres  of  the  accessorius  are  attached  to  its 
deep  surface  ;  a  small  slip  from  the  flexor  longus  hallucis  tendon 
joining  it  at  a  somewdiat  higher  level.  It  then  divides  into  four 
tendons,  which  give  origin  to  the  lumbricales  muscles  and  pass 
beneath  the  digital  nerves  to  the  four  small  toes,  where  they  enter 
the  digital  sheaths,  lying  beneath  the  tendons  of  the  short  flexor. 
Each  deep  tendon  then  passes  through  the  slit  in  the  superficial 
tendon  as  in  the  hand,  and  is  inserted  into  the  base  of  the  third  or 
terminal  phalanx. 

The  Accessorius  (Fig.  90,  8)  arises  from  the  under  surface  of 
the  OS  calcis  by  two  heads,  between  which  is  seen  the  long  plantar 
ligament.  The  inner  head,  which  is  fleshy  and  the  larger  of  the 
two,  is  attached  to  the  concave  line  separating  the  inferior  from  the 
internal  surface  of  the  calcaneum,  and  to  the  inner  edge  of  the  long 
plantar  ligament  ;  the  outer  head,  which  is  tendinous,  is  attached 
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to  the  bone  in  front  of  the  lesser  tuberosity  and  to  the  long  plantar 

ligament.  The  muscle  is  inserted  into  the  deep  surface  and  outer 
I  border  of  the  flexor  longus  digitorum,  and  sends  slips  to  the  tendons 

connected  with  the  second,  third,  and  fourth  toes. 

The  Lumbricales  (Fig.  90,  i6)  are  four  small  muscles,  which 

are  so  named  from  their  fancied  resemblance  to  earth-worms.  They 
!  arise  from  the  tendons  of  the  flexor  longus  digitorum,  the  most 

internal  from  one,  and  the  rest  from  two  tendons  each,  and  wind  to 
i  the  inner  sides  of  the  four  small  toes  to  reach  their  dorsal  aspects, 
I  where  they  are  inserted  into  the  corresponding  sides  of  the  bases  of 

the  proximal  phalanges,  seldom  joining  the  extensor  tendons  as  in 

the  hand. 

i  The  action  of  the  accessorius  is  essentially  to  supplement  the 
long  flexor  and  to  flex  the  toes  when  the  flexor  longus  is  relaxed  by 

,  the  elevation  of  the  heel  in  plantar  flexion.  Its  tendency  to 
bring  the  line  of  traction  of  the  flexor  tendons  into  the  centre  of 
the  foot  is  probably  of  very  trifling  service.  The  degenerate 
lumbricales  of  the  foot  are  less  important  than  those  in  the  hand, 
and  their  function  is  usually  limited  to  slight  flexion  and  tibial 
adduction  of  the  proximal  phalanges.  The  accessorius  and  the  two 
outer  lumbricales  are  suijplied  by  the  external  plantar  nerve  ;  and 

i  the  two  inner  lumbricales  by  the  internal  plantar. 

The  tendon  of  the  Flexor  Longus  Hallucis  (Fig.  90,  it), 
after  lying  in  the  groove  behind  the  astragalus  and  below  the 
sustentaculum  tali  of  the  os  calcis,  runs  forward  to  the  great  toe, 

I  under  cover  of  the  plantar  vessels  and  nerves,  and  is  crossed  super- 
ficially by  the  tendon  of  the  flexor  digitorum,  to  which  it  gives  a 
slip  of  reinforcement..  It  then  lies  between  the  two  heads  of  the 
flexor  brevis  hallucis,  and  the  two  sesamoid  bones  with  their  con- 
necting ligament  form  a  deep  channel  for  it ;  finally  it  runs  in  the 
sheath  formed  by  the  ligamentum  vaginale  until  its  insertion  into 
the  base  of  the  terminal  phalanx  of  the  great  toe. 

The  action  of  the  muscle  is  to  flex  the  .g^eab^toe^^^to  assist  in  the 
(plantar  flexion  of  the  ankle,  and  to  maintain  the  longitudinal  arch 
of  the  foot. 

[The  long  tendons  and  the  accessorius  muscle  are  to  be  cut 
about  the  middle  of  the  foot  and  turned  down,  when  the  muscles 
of  the  third  layer  are  to  be  cleaned.  In  doing  this  the  external 
iplantar  vessels  and  nerve  will  be  more  fully,  but  not  yet  completely, 
exposed.] 

The  Third  Layer  of  Muscles  consists  of  the  flexor  brevis  hal- 
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lucis,  adductor  hallucis,  flexor  brevis  minimi  digiti,  and  transversns 
pedis. 

The  Plexor  Brevis  HaHucis  (Fig.  91,  7)  arises  by  a  narrow 
tendinous  origin  from  tbe  inner  side  of  tlie  cuboid,  the  long 
calcaneo-cuboid.  ligament,  and  from  the  prolongation  of  the  tendon 

of  the  tibialis  posticus  to  the 
external  and  middle  cuneiform 
bones.  Its  fibres  form  two  heads, 
which  diverge  from  each  other 
near  the  head  of  the  metatarsal 
bone,  to  be  inserted  into  opposite 
sides  of  the  base  of  the  first 
]3halanx  of  the  great  toe  with 
the  abductor  and  adductors  re- 
spectively, and  by  means  of 
fibrous  expansions  derived  in 
part  from  the  abductor  and  ad- 
ductors into  the  sides  of  the 
extensor  longus  hallucis.  Each 
head  has  developed  in  its  tendon 
a  large  sesamoid  bone,  which 
enters  into  the  formation  of  the 
metatarso-phalangeal  joint.  The 
tendon  of  the  long  flexor  lies 
between  the  two  heads  of  this 
muscle.  The  sesamoid  bones  in 
the  tendon  form  the  anterior 
resting  point  or  pier  of  the 
iimer  side  of  the  j)lantar  arch. 

The  Adductor  Obliquus 
Hallucis  (Fig.  91,  11)  arises 
from  the  bases  of  the  second, 
third,  and  fourth  metatarsal 
bones,  and  from  the  long  plantar 
it 


ligament  where 


bridges  over 


Fig.  91. — Deep  muscles  of  the  sole  of  the  foot  (from  Sappey). 


1 .  Sheath  of  flexor  longus  hallucis. 

2.  Os  calcis. 

3.  Sheath  of  flexor  longus  digitorum. 

4.  Ligamentum  longum  plantse. 

5.  Sheath  of  tibialis  posticus. 

6.  Tendon  of  peroneus  longus. 

7.  Flexor  brevis  hallucis. 

8.  Flexor  brevis  minimi  digiti. 


9.  Tendon  of  abductor  hallucis. 

10.  Adductor  transversus  hallucis. 

11.  Adductor  obliquus  hallucis. 

12.  Tendon  of  flexor  brevis  digitorum 

to  4th  toe. 

13.  Tendon  of  flexor  longus  hallucis. 

14.  Tendon  of  flexor  longus  digitorum 

to  4th  toe. 
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the  peroneus  longus  tendon.  It  is  inserted  into  the  outer  side  of 
the  base  of  the  first  phalanx  of  the  great  toe,  with  the  outer  head  of 
the  flexor  brevis,  and  sends  a  dorsal  slip  to  the  tendon  of  the  exten- 
sor longus  hallucis. 

The  Adductor  Transversus  Hallucis  (Transversus  pedis) 
i  (Fig.  91,  lo)  is  of  variable  size,  and  consists  of  three  or  four  small 
j  bundles,  which  arise  from  the  plantar  transverse  metatarsal  ligament 
i  over  the  heads  of  the  three  or  four  metatarsal  bones,  and  separate 
the  tendons  and  nerves  from  the  interossei  and  vessels.  It  is  inserted 
into  the  outer  side  of  the  first  phalanx  of  the  great  toe,  with  the 
adductor  obliquus  and  part  of  the  flexor  brevis  hallucis. 
I     Actions. — The  flexor  brevis,  abductor,  and  adductores  hallucis  act 
I  together  in  flexing  the  proximal  phalanx  of  the  great  toe,  and  bj 
means  of  the  dorsal  slips  aid  in  extending  the  ungual  phalanx; 
the  adductors  draw  the  toe  towards  the  middle  line  of  the  foot, 
the  abductor  in  the  opposite  direction.     All  help  to  maintain  the 
plantar  arch.    The  flexor  brevis  hallucis  is  supplied  by  the  internal 
plantar  nerve,  the  other  muscles  by  the  external  plantar  nerve. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  91,  8)  arises  horn  the 
under  surface  of  the  projecting  base  of  the  fifth  metatarsal  bone  and 
from  the  sheath  of  the  peroneus  longus,  and  is  inserted  into  the 
outer  side  of  the  base  of  the  first  phalanx  of  the  little  toe  with  the 
j  abductor."^ 

[The  adductor  and  flexor  brevis  hallucis  are  to  be  cut  near  their 
origins  and  turned  down,  after  which  the  plantar  arch  of  the  external 
ij  plantar  artery,  with  the  accompanying  nerve,  is  to  be  fully  traced  out, 
and  the  lower  aspect  of  the  interossei  may  be  defined.] 

The  External  Plantar  Artery  (Fig.  89,  4)  after  turning 
around  the  accessorius  muscle  takes  a  deep  course  beneath  the 
i  flexor  tendons  of  the  lesser  toes  and  the  adductor  obliquus  and 
flexor  brevis  pollicis,  and  superficial  to  the  interosseous  muscles,  to 
I  the  base  of  the  metatarsal  bone  of  the  great  toe.  This  deep  portion 
iof  the  artery  has  been  called  the  ptlantar  arch,  and  is  joined  by  the 
communicating  branch  of  the  dorsalis  pedis  artery  which  enters  the 
sole  between  the  first  and  second  metatarsal  bones. 

Branches. — Small  recurrent  twigs  pass  backward  from  the 
concavity  of  the  arch  to  supply  the  tarsus.  Three  small  posterior 
perforating  arteries,  given  off  by  the  plantar  arch,  pierce  the 
intervals  behind  the  origins  of  the  2nd,  3rd  and  4th  dorsal  inter- 

*  kjiexor  ossis  metacarpi  minimi  digiti  attached  to  the  metatarsal  bone  may 
occasionally  be  found. 
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osseous  muscles  and  anastomose  with  the  interosseous  arteries  on 
the  dorsum  of  the  foot.  Four  digital  arteries  arise  from  the  anterior 
part  of  the  arch  ;  the  outer  one  goes  to  the  outer  side  of  the  httle 

toe,  the  others  bifurcate  to  supply 
Pig,  92.  the  adjacent  sides  of  four  inner 

toes,  and,  at  the  i3oint  of  bifur- 
cation, send  anterior  perforating 
arteries  to  the  back  of  the  foot. 
The  digital  arteries  run  on  the 
sides  of  the  toes  with  the  digital 
nerves,  and  anastomose  in  the 
pulp  of  the  terminal  phalanges. 

The  communicating  branch  of 
the  dorsalis  ])edis  artery  (13) 
enters  the  sole  between  the 
heads  of  the  first  dorsal  inter- 
osseous muscle,  and  besides  com- 
pleting the  plantar  arch,  gives 
ofi"  an  iimer  branch,  which  runs 
beneath  the  long  flexor  tendon 
to  supply  the  inner  side  of  the 
great  toe,  and  an  outer  branch 
which  bifurcates  to  supply  the 
adjacent  sides  of  the  great  and 
next  toe,  all  anastomosing  with  the 
corresponding  dorsal  branches  of 
the  dorsalis  pedis. 

The  External  Plantar 
Nerve  (Fig.  92,  5). — The  deep 
portion  of  the  nerve  accom- 
panies the  artery  beneath  the 
adductor  obliquus  hallucis,  in 
which  it  ends.  It  gives  small 
branches  to  the  adductor  trans- 


Fig.  92. — Deep  dissection  of  the  sole 

1.  Internal  plantar  nerve. 

2.  Abductor  minimi  digiti. 

3.  Abductor  hallucis. 

4.  External  plantar  nerve. 

5.  Its  deep  division. 

6.  Accessorius  muscle. 

7.  Digital  branches  of  internal  plar 

tar  nerve. 

8.  Tendon  of  peroueus  longus. 


of  the  foot  (from  Hirschfeld  and  Leveille). 

9.  Flexor  brevis  hallucis. 

10.  Superficial  division  of  external 

plantar  nerve. 

11.  Adductor  transversus  hallucis. 

12.  Flexor  brevis  minimi  digiti. 

13.  Adductor  obliquus  hallucis. 

14.  Interosseous  muscles. 
16.  Two  outer  lumbricales. 
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versus  hallucis,  and  to  all  the  interosseous  muscles,  except  those 
of  the  fourth  or  outermost  interosseous  space,  which  are  supplied 
by  the  superficial  portion,  and  the  two  inner  dorsal  interossei, 
which  usually  receive  their  branches  from  the  anterior  tibial. 

The  Fourth  Layer  of  Muscles  consists  of  the  plantar  inter- 
ossei, which  will  be  better  seen  when  the  dorsal  interossei  are 
dissected. 

Front  of  the  Leg  and  Foot. 

[The  skin  remaining  on  the  front  and  outer  side  of  the  leg  and  on 
the  back  of  the  foot  is  to  be  removed,  and  the  superficial  veins  and 
nerves  dissected  out  of  the  superficial  fascia,  after  which  the  deep 
fascia  should  be  cleaned.] 

The  Superficial  Veins  form  an  arch  across  the  back  of  the  foot, 
ending  in  the  internal  and  external  saphenous  veins  on  ojDjDosite 
sides.  The  internal  saphenous  vein  is  to  be  traced  from  the  inner 
side  of  the  dorsal  arch  upwards  in  front  of  the  internal  malleolus 
to  the  posterior  part  of  the  inner  side  of  the  knee.  The  external 
saphenous  vein  passes  from  the  outer  side  of  the  arch  behind  the 
j  external  malleolus  to  the  middle  of  the  back  of  the  leg. 

Cutaneous  Nerves. — On  the  outer  side  of  the  leg  are  a  few 
I  cutaneous  branches  from  the  external  popliteal  nerve]  and  on  the 
I  inner  side  from  the  long  saphenous. 

The  Musculo-Cutaneous  ]N"erve  (Fig.  94,  13)  pierces  the  deep 
fascia  about  the  lower  third  of  the  outer  side  of  the  front  of  the  legy 
and  just  before  or  after  doing  so  divides  into  two  portions.  The 
internal  division  (15)  gives  branches  to  the  inner  side  of  the  ankle 
and  foot,  then  to  the  inner  side  of  the  great  toe,  the  outer  side  of 
the  second,  and  the  inner  side  of  the  third  toe  ;  frequently  also 
giving  a  small  branch  to  join  the  anterior  tibial  nerve  between 
the  first  and  second  toes.  The  outer  division  (17)  supplies  the 
outer  side  of  the  third  toe,  both  sides  of  the  fourth,  and  the  inner 
side  of  the  fifth  toe,  and  gives  a  communicating  branch  to  the 
external  saphenous  nerve.  In  some  cases  its  area  of  distribution  is- 
!  encroached  upon  by  the  latter  (Fig.  94). 

The  External  Saphenous  Nerve  (Fig.  94,  21)  winds  around 
the  external  malleolus  from  the  back  of  the  leg,  and  is  distributed 
to  the  outer  side  of  the  little  toe,  or  occasionally  to  both  sides  of  the 
little  toe  and  half  the  next,  joining  the  musculo-cutaneous  nerve. 

The  Anterior  Tibial  Werve  (Fig.  94,  16)  runs  beneath  the 
[annular  ligament  and  to  the  outer  side  of  the  dorsalis  pedis  artery, 
jafter  giving  off  an  articular  branch  to  the  ankle  and  an  external 
branch  beneath  the  extensor  brevis  cligitorum  to  supply  it  and  the 


192 


THE  FRONT  OF  THE  LEG. 


tarsal  and  tarso-metatarsal  articulations,  often  presenting  a  pseiido- 
ganglionic  enlargement  due  to  thickening  of  its  sheath.  The 
terminal  branch  receives  a  branch  of  communication  from  the  inner 
division  of  the  musculo-cutaneous,  and  is  then  prolonged  upon  the 
first  dorsal  interosseous  to  end  by  bifurcation  into  two  digital 
branches  to  the  adjacent  sides  of  the  first  and  second  toes,  some- 
times also  supplying  the  first  and  second  dorsal  interossei. 

The  Internal  Saphenous  15"erve  lies  in  front  of  the  internal 
malleolus  with  the  internal  saphenous  vein,  which  it  accompanies. 
It  may  be  traced  along  the  inner  side  of  the  foot,  as  far  as  the  ball 
of  the  great  toe. 

The  Fascia  of  the  Leg  is  dense  and  white,  and  is  attached  to 
the  Subcutaneous  surface  of  the  tibia  on  the  inner  side  and  to  the 
anterior  and  posterior  external  borders  of  the  fibula  on  the  outer 
side,  forming  intermuscular  septa  between  the  peronei  longus  and 
brevis  and  the  adjacent  muscles.  It  gives  origin  to  muscular 
fibres  at  the  upper  part  of  the  leg,  where  it  should  therefore  be 
allowed  to  remain  undisturbed  ;  but  the  rest  should  be  removed, 
except  a  thickened  band  over  the  ankle  joint,  the  anterior  annular 
ligament  (Fig.  94).  The  anterior  annular  ligament  consists  of  two 
parts,  one  passing  from  the  tibia  to  the  fibula,  and  having  a  separate 
compartment  lined  with  a  synovial  sheath  for  the  tibialis  anticus 
tendon,  while  the  rest  of  the  structures  pass  beneath  it  ;  the  other 
being  attached  externally  to  the  upper  surface  of  the  os  calcis  in 
front  of  the  calcaneo-astragalar  interosseous  ligament,  and  reaching 
internally,  by  two  more  or  less  distinct  bands,  the  inner  malleolus 
and  the  inner  row  of  tarsal  bones.  This  latter  portion  has  three  com- 
partments lined  by  synovial  sheaths,  for  (1)  the  tibialis  anticus, 
(2)  extensor  longus  hallucis,  and  (3)  extensor  longus  digitorum  and 
peroneus  tertius  ;  the  anterior  tibial  vessels  and  nerve  pass  beneath 
the  ligament,  and  are  crossed  superficially  by  the  tendon  of  the 
extensor  longus  hallucis.  A  similar  band  between  the  external 
malleolus  and  the  outer  surface  of  the  calcaneum  is  called  the 
external  annular  ligament,  and  encloses  the  tendons  of  the  peroneus 
longus  and  brevis  at  first  in  a  single  sheath  which,  afterwards,  is 
divided  into  two  on  reaching  the  peroneal  tubercle. 

The  internal  annular  ligament  passing  from  the  inner  malleolus 
to  the  calcaneum  has  been  described  (p.  179). 

[After  defining  the  anterior  annular  ligament,  the  fascia  is  to  be 
taken  from  the  muscles  on  the  front  of  the  leg,  and  the  latter, 
together  with  their  tendons  on  the  dorsum  of  the  foot,  as  well  as 
the  vessels  and  nerves,  are  to  be  cleaned.] 
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The  Extensor  Muscles  (Fig.  93)  are  the  tibialis  anticus  on  the 
inner  side ;  the  extensor  longus  digitorum  with  the  peroneus  tertins 
on  the  outer  side  ;  and  between  the  two,  the  extensor  longus 
hallucis,  appearing  below  the  middle  of  the  leg. 

The  Tibialis  Anticus  (Fig.  93,  3) 
arises  from  the  upper  two-thirds  of  the 
outer  surface  of  the  shaft  of  the  tibia 
and  from  its  outer  tuberosity  ;  from  the 
inner  half  of  the  interosseous  ligament 
for  the  same  distance  ;  from  the  fascia 
covering  the  muscle,  and  from  a  sep- 
tum prolonged  between  it  and  the 
extensor  longus  digitorum.  The  fibres 
end  in  a  broad  tendon,  which  becomes 
narrower  near  the  ankle  and  passes 
through  the  most  internal  division  of 
the  anterior  annular  ligament,  to  be 
inserted  into  the  under-surface  of  the 
internal  cuneiform  bone  and  the  base 
of  the  metatarsal  bone  of  the  great  toe. 
Just  before  its  insertion  it  grooves  the 
inner  side  of  the  internal  cuneiform 
bone.  The  tibialis  anticus  is  a  dorsal 
flexor  of  the  foot  at  the  ankle-joint, 
and  an  adductor  at  the  talo-calcaneo- 
scaphoid  joint.  It  is  one  of  the  muscles 
which  is  often  divided  to  relieve  the 
form  of  club-foot  called  '  talipes  varus.' 
It  is  supplied  by  the  anterior  tibial 
nerve. 

The  Extensor  Longus  Digito- 
rum (Fig.  93,  4)  arises  from  the  upper 
three-fourths  of  the  anterior  surface  of 
the  fibula  and  for  about  an  inch  from 

Fig.  93. — Muscles  of  the  front  of  the  leg  (from  Wilson). 


1.  Quadriceps  extensor  inserted  into 

the  patella. 

2.  Subcutaneous  surface  of  the  tibia. 

3.  Tibialis  anticus. 

4.  Extensor  longus  digitorum. 

5.  Extensor  longus  hallucis. 

6.  Peroneus  tertius. 

7.  Peroneus  longus. 

8.  Peroneus  brevis. 
H. 


10. 


11, 


9.  Borders  of  the  sole  us  muscle. 

Part  of  the  inner  belly  of  the  gas- 
trocnemius. 

Extensor  brevis  digitorum  ;  the 
tendon  in  front  of  the  figure 
is  that  of  the  peroneus  tertius  ; 
that  behind  it,  the  peroneus 
brevis. 
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the  adjacent  part  of  the  interosseous  membrane,  from  the  outer  | 
tuberosity  of  the  tibia  close  to  the  tibialis  anticus,  from  the  fascia  j 
upon  the  upper  part  of  the  muscle,  and  from  the  inter-muscular  | 
septa  on  either  side.     The  muscular  fibres  extend  nearly  as  low  as  | 
the  annular  ligament,  through  the  outer  division  of  which  the  j 
tendon  passes,  and  at  once  divides  into  four  for  the  four  smaller  | 
toes.     The  insertion  of  the  extensor  into  the  toes  is  similar  to  | 
that  of  the  extensor  of  the  fingers,  but  on  a  smaller  scale.    Each  | 
tendon  forms  an  expansion  on  the  back  of  the  first  phalanx,  and  [ 
is  there  joined  by  the  tendons  of  the  corresponding  interossei 
muscles  (but  seldom  by  the  lumbricalis),  and  in  the  case  of  the  second, 
third,  and  fourth  toes,  by  a  tendon  of  the  extensor  brevis  digi- 
torum  ;  it  is  then  continued  forwards,  and  divides  into  three  parts, 
the  central  portion  going  to  the  second  phalanx  and  the  lateral 
stronger  pieces  to  the  third  phalanx.     The  action  of  the  extensor 
longus  digitorum  is  to  draw  up  the  foot  at  the  ankle  (dorsal 
flexion)  and  to  extend  the  four  outer  toes,  chiefly  at  the  metatarso-  ; 
phalangeal  joints;  the  interossei  being  the  principal  extensors  of 
the  middle  and  ungual  phalanges.     (Compare  the  description  of  j 
the  fingers,  p.  65.)  I 

The  Peroneus  Tertius  (Fig.  93,  6)  is  often  a  part  of  the 
extensor  longus  digitorum.  It  arises,  below  the  extensor,  from  the  j 
lower  half  or  two-thirds  of  the  anterior  surface  of  the  fibula  ;  *  1 
slightly  from  the  interosseous  membrane  ;  and  from  the  septum  I 
between  it  and  the  peroneus  brevis.  Its  tendon  passes  through  the  j 
same  division  of  the  annular  ligament  as  the  extensor  longus  digito-  [ 
rum,  and  is  inserted  into  the  upper  surface  of  the  base  of  the  fifth  \ 
metatarsal  bone,  close  to  the  intermetatarsal  joint.  Its  action  is  to  , 
assist  the  extensor  digitorum  as  a  dorsal  flexor,  and  to  abduct  the  j 
foot  at  the  talo-calcaneo-scaphoid  joint.  j 

The  Extensor  Longus  Hallucis  vel  Proprius  (Fig.  93,  5)  ! 
appears  between  the  tibialis  anticus  and  the  extensor  digitorum  in  | 
the  lower  third  of  the  leg.  It  arises  from  the  middle  two-fourths  | 
of  the  anterior  surface  of  the  fibula,  internally  to  the  extensor  j 
longus  digitorum  ;  and  from  the  adjacent  part  of  the  interosseous  j 
membrane.  Its  tendon  passes  beneath  the  annular  ligament  and,  j 
crossing  the  anterior  tibial  vessels  and  nerve  and  the  insertion  of  | 
the  innermost  tendon  of  the  extensor  brevis  digitorum,  is  inserted  \ 
into  the  base  of  the  terminal  phalanx  of  the  great  toe.  It  is  joined  j 
opposite  the  proximal  phalanx  by  expansions  from  the  plantar  j 

*  It  is  usually  said  to  arise  from  the  lower  fourth  only,  but  its  fibres  will  i 
in  most  cases  be'  found  blending  with  those  of  the  long  extensor  high  in  the  leg. 
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muscles  of  the  great  toe.  This  muscle  is  an  extensor  of  the  great 
toe,  and  a  dorsal  flexor  of  the  ankle. 

The  Extensor  Brevis  Digitorum  (Fig.  93,  ii)  is  the  only 
muscle  of  the  dorsum  of  the  foot.  It  arises  from  the  upper  surface 
of  the  greater  process  of  the  os  calcis  ;  from  the  interosseous  cal- 
caneo-astragaloid  ligament ;  and  from  the  lower  border  of  the  anterior 
annular  ligament.  It  ends  in  four  tendons,  the  three  outer  pass- 
ing obliquely  across  the  foot  to  be  inserted  into  the  second,  third, 
and  fourth  toes,  joining  the  general  expansion  of  the  extensor 
tendons  ;  the  innermost  slip  passing  to  a  separate  attachment  into 
the  base  of  the  proximal  phalanx  of  the  great  toe,  after  crossing  over 
the  dorsal  artery  of  the  foot. 

The  innermost  portion  of  the  muscle  is  a  short  extensor  of  the 
great  toe,  acting  with  the  long  extensor  upon  the  proximal  phalanx, 
and  assisting  slightly  in  adduction  at  the  metatarso-phalangeal  joint. 
The  remaining  segment  extends  the  second,  third,  and  fourth 
toes,  supplementing  the  long  extensor  more  essentially  when  this 
muscle  is  relaxed  during  dorsal  flexion. 

The  five  muscles  last  described  are  all  supplied  by  the  anterior 
tibial  nerve. 

The  Anterior  Tibial  Artery  (Fig.  94,  2)  is  a  branch  of  the 
popliteal,  and  reaches  the  front  of  the  leg  by  piercing  the  inter- 
osseous membrane  between  the  two  heads  of  the  tibialis  posticus, 
and  below  the  popliteus.  Its  direction  is  from  a  point  midway 
between  the  inner  tuberosity  of  the  tibia  and  the  head  of  the  fibula 
to  the  centre  of  the  instep.  It  lies  at  first  upon  the  interosseous 
membrane  between  the  tibialis  anticus  and  extensor  longus  digitorum, 
and  then  between  the  tibialis  anticus  and  extensor  proprius  hallucis ; 
in  the  lower  part  of  the  leg  it  winds  on  to  the  tibia,  and  becomes 
superficial  above  the  ankle-joint.  It  passes  beneath  the  annular 
ligament  and  is  crossed  by  the  extensor  longus  hallucis  near  the 
level  of  the  joint.  Its  continuation  upon  the  foot  is  known  under 
the  name  of  dor  salts  pedis  (p.  196). 

It  is  accompanied  by  two  vence  comites ;  the  anterior  tibial  nerve 
runs  to  its  outer  side  as  far  as  about  the  middle  third  of  the  leg, 
then  lies  in  front  of  it,  but  again  gets  to  its  outer  side  in  the  lower 
third.  A  small  lymphatic  gland  is  sometimes  found  close  to  the 
artery  about  the  middle  of  the  leg. 

Surgery. — The  anterior  tibial  artery  may  be  readily  tied  above  the 
ankle,  by  an  incision  three  inches  long  upon  the  outer  side  of  the  ten- 
don of  the  tibialis  anticus  and  parallel  to  it.  The  artery  will  be  found 
upon  the  front  of  the  tibia  between  the  tendons  of  the  tibialis  anticus 
and  the  extensor  proprius  hallucis,  with  the  nerve  to  its  outer  side. 
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The  artery  may  also  be  reached  on  the  dead  body  in  the  upper 
part  of  its  course,  but  it  lies  so  deeply  between  the  muscles  that  the 
operation  is  seldom,  if  ever,  undertaken  on  the  living  subject.  An 
indistinct  white  line,  indicating  the  position  of  the  intermuscular 
septum,  sometimes  marks  the  outer  border  of  the  tibialis,  but  it  is 
well  to  make  the  incision  a  little  obliquely  and  not  less  than  four 
inches  long,  beginning  about  one  inch  below  the  head  of  the  fibula, 
at  a  point  midway  between  the  bone  and  the  outer  tuberosity  of  the 
tibia.  The  fascia  should  be  divided  in  the  same  direction  as  the  skin, 
■when,  if  the  fore- finger  is  introduced  into  the  wound,  it  will  probably 
pass  into  the  cellular  interval  between  the  two  muscles,  there  being 
no  intermuscular  septum  to  guide  the  operator.  The  tibialis  anticus 
and  extensor  digitorum  must  be  drawn  apart,  and  the  artery  will 
be  found  upon  the  interosseous  membrane  with  the  nerve  to  its  outer 
side. 

Branches  of  the  anterior  tibial  artery  in  front  of  the  leg  :  — 

The  anterior  tibial  Recurrent  arises  as  soon  as  the  artery  reaches 
the  front  of  the  leg,  and  winds  through  the  fibres  of  the  tibialis 
anticus  or  extensor  digitorum  to  the  front  of  the  knee,  to  anastomose 
with  the  articular  arteries. 

Muscular  branches  to  the  adjacent  muscles  arise  at  various  points. 

The  Malleolar  arteries,  internal  and  external,  the  latter  being  the 
larger  and  more  constant,  pass  beneath  the  tendons  to  the  malleoli, 
in  the  neighbourhood  of  which  they  are  distributed.  The  external 
anastomoses  with  the  anterior  and  posterior  peroneal  arteries,  and 
with  the  tarsal  branch  of  the  dorsalis  pedis,  the  internal  with  the 
internal  malleolar  of  the  posterior  tibial  artery.  \ 

Two  small  branches  are  usually  to  be  found  arising  from  the  ' 
artery  before  it  pierces  the  interosseous  membrane,  the  posterior  tibial 
recurrent,  passing  over  the  back  of  the  head  of  the  fibula,  and  the 
superior  fibular,  passing  outwards  over  the  neck  of  the  bone  (p.  177).  | 

The  Anterior  Peroneal  branch  of  the  peroneal  artery  (p.  176)  ; 
appears  between  the  tibia  and  fibula  through  an  opening  in  the  ; 
lower  part  of  the  interosseous  membrane,  running  upon  the  anterior 
inferior  tibio-fibular  ligament  and  beneath  the  peroneus  tertius  to 
supply  the  outer  malleolus,  and  to  anastomose  with  the  external  ! 
malleolar  and  tarsal  arteries.  The  inferior  tibio-fibular  joint  thus  ' 
separates  the  anterior  and  posterior  peroneal  arteries.  \ 

The  Dorsalis  Pedis  Artery  (Fig.  94,  12)  is  the  continuation  of  . 
the  anterior  tibial  from  the  ankle-joint  to  the  base  of  the  1st  meta-  i 
tarsal  bone,  opposite  which  it  divides  into  the  comnaunicating  branch 
to  the  sole  of  the  foot  and  the  dorsal  artery  of  the  great  toe.  Its  1 
direction  is  from  the  centre  of  the  instep  to  the  first  interosseous  ! 
space,  and  it  lies  at  first  superficially  between  the  tendons  of  the 
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extensor  proprius  pollicis  and  the  extensor  longns  digitorum,  but  is 
crossed  near  the  point  of  bifurcation  by  the  innermost  tendon  of  the 
extensor  brevis  digitorum.  It  lies  upon  the  astragalus,  scaphoid 
and  middle  cuneiform  bones  and  their  dorsal  ligaments,  and  has  the 
anterior  tibial  nerve  to  its  outer  side.  Two  vence  comites  accompany 
the  vessel. 

Surgery. — The  dorsal  artery  may  be  tied  in  the  upper  part  of 
its  course  by  an  incision  on  the  outer  side  of,  but  parallel  to,  the 
tendon  of,  the  extensor  proprius  pollicis.  It  occasionally  happens, 
however,  that  the  artery  is  displaced  to  the  middle  of  the  foot 
beneath  the  tendons  of  the  extensor  digitorum. 

Branches  of  the  dorsalis  pedis  artery. 

A  few  small  imnamed  tarsal  branches  spring  from  the  inner  side  of 
the  vessel  and  anastomose  with  the  internal  plantar.  The  Tarsal  artery 
arises  from  the  outer  side  of  the  vessel  immediately  below  the  annular 
ligament,  and  crosses  the  foot  beneath  the  extensor  brevis  digitorum 
to  anastomose  with  the  arteries  about  the  external  malleolus. 

The  Metatarsal  artery  arises  lower  than  the  preceding  and  near 
the  bases  of  the  metatarsal  bones.  It  also  runs  outwards  beneath 
the  extensor  brevis  digitorum,  and  gives  off  three  interosseous 
branches  to  the  outer  spaces.  These  run  forward  upon  the  dorsal  in- 
terossei  muscles,  and  bifurcate  at  the  roots  of  the  toes  to  supply  the 
adjacent  sides  of  two  toes  each,  the  outer  one  giving  off  a  branch 
also  to  the  outer  side  of  the  little  toe.  The  anterior  and  posterior 
perforating  arteries,  derived  from  the  plantar  arch  and  its  digital 
branches,  join  these  interosseous  arteries  near  their  origins  and  points 
i  of  bifurcation. 

I     The  Communicating  branch  passes  between  the  heads  of  the  first 
dorsal  interosseous  muscle  to  the  sole  of  the  foot,  where  it  joins  the 
,  plantar  arch  (p.  184). 

j  The  Dorsalis  hallucis  runs  forward  upon  the  great  toe  and,  after 
giving  a  branch  which  passes  to  its  inner  side  beneath  the  long 

I  extensor  tendon,  bifurcates  to  supply  the  adjacent  sides  of  the  first 
and  second  toes. 

The  Anterior  Tibial  K'erve  (Fig.  94,  4)  is  a  branch  of  the 
external  popliteal  nerve  ;  it  runs  oblicj^uely  around  the  outer  side  of 

i  the  heck  of  the  fibula  in  the  fibres  of  the  peroneus  longus,  and  reaches 
the  anterior  tibial  artery  by  piercing  the  extensor  longus  digitorum. 

I  It  lies  to  the  outer  side  of  the  artery  in  the  upper  part  of  the  leg, 
but  in  front  of  it  about  the  middle,  and  reaches  its  outer  side 
again  at  the  ankle.     Its  muscular  relations  are  the  same  as  those 

1  of  the  artery,  with  which  it  passes  imder  the  annular  ligament. 
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In  the  leg  it  supplies  the  four  extensor  muscles,  and  as  soon  as  it 
enters  the  foot  gives  a  filament  to  the  ankle-joint  and  divides  into 
two  branches.  The  outer  branch  (19)  is  distributed  to  the  extensor 
brevis  digitorum,  the  2nd  dorsal  interosseous,  and  the  articulations  of 

the  tarsal  and  tarso-metatarsal  joints, 
having  a  pseudo-gangliform  thick- 
ening of  its  sheath  ;  the  injier  branch 
(16)  "lies  to  the  outer  side  of  the 
dorsal  artery,  supjolies  the  1st  dorsal 
interosseous  muscle,  and  becoming 
cutaneous  is  distributed  to  the  ad- 
jacent sides  of  the  great  and  second 
toes. 


[The  peroneal  muscles  are  to  be  ex- 
posed on  the  outer  side  of  the  leg  by 
removing  the  fascia  covering  them, 
when  a  strong  intermuscular  septum 
will  be  found  on  each  side  attached 
to  the  fibula,  separating  them  from 
the  muscles  of  the  front  and  back  of 
the  leg.  A  portion  of  the  fascia  is  to  be 
left  below  the  malleolus  to  form  an  ex- 
ternal annular  ligament.] 


annular  ligament. 


Fig.  94. — Deep  dissection  of  the  front  of  the 
leg  (from  Hirschteld  and  Leveille). 

External  popliteal  nerve. 
Anterior  tibial  artery. 
Musculo-cutaneous  nerve. 
Anterior  tibial  nerve. 
Peroneus  longus. 
Tibialis  anticus. 
Extensor  longus  digitorum. 
Anterior 
Peroneus  brevis. 

Tendon  of  extensor  proprius  hallucis. 
Extensor  proprius  hallucis. 
Dorsal  artery  of  foot. 
Point  at  which  musculo-cutaneous  nerve 

pierces  the  fascia  and  divides. 
Tendon  of  tibi.'ilis  anticus.  I 
Internal  branch  of  musculo-cutaneous 

nerve.  '  | 

Cutaneous  branch  of  anterior  tibial  nerve,  i 
External  branch  of   musculo-cutaneous  | 
nerve.  ,  1 

Deep  branch  of  anterior  tibial  nerve.  ' 
External  saphenous  nerve.  \ 
Extensor  brevis  digitorum. 
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The  Peroneus  Longus  (Fig.  93,  7)  arises  slightly  from  the 
outer  tuberosity  of  the  tibia  ;  from  the  head  and  upper  two-thirds 
of  the  outer  surface  of  the  fibula,  its  origin  in  the  middle  third  lying 
behind  that  of  the  peroneus  brevis  and  overlapping  it  ;  from  the 
intermuscular  septum  on  each  side  ;  and  from  the  fascia  covering 
it.  It  ends  in  a  strong  tendon,  which  lies  superficial  to  that 
of  the  peroneus  brevis  and  runs  behind  the  external  malleolus 
and  under  the  external  annular  ligament,  and  then  passes  in  a 
separate  sheath  of  fascia  along  the  outer  side  of  the  os  calcis  behind 
the  peroneal  tubercle  to  reach  the  cuboid  bone,  around  which  it 
turns  to  the  sole  of  the  foot.  In  the  sole-  the  tendon  runs  at  first 
over  a  facet  beneath  the  outer  border  of  the  ridge  of  the  cuboid, 
then  lies  in  the  groove  of  the  cuboid  bone  and  in  an  osseo-fibrous 
sheath,  and  is  inserted  into  the  lower  part  of  the  outer  side  of  the 
base  of  the  first  metatarsal  bone,  and  sometimes  also  into  the 
adjacent  part  of  the  internal  cuneiform.  The  sheath  of  the  tendon 
is  formed  superficially  by  fibres  of  the  long  plantar  ligament,  and 
is  lined  with  a  bursal  membrane.  The  tendon  has  a  sesamoid 
cartilage  or  bone  developed  in  its  fibres  where  it  turns  round  the 
border  of  the  cuboid  bone. 

The  Peroneus  Brevis  (Fig.  93,  8)  lies  beneath  the  pero- 
neus longus,  and  arises  from  the  lower  two-thirds  of  the  outer 
surface  of  the  fibula,  its  upper  part  being  in  front  of  the  lower 
part  of  the  origin  of  the  peroneus  longus  ;  and  from  the  inter- 
muscular septa  on  each  side:  It  rests  upon  the  lower  part  of  the 
fibula,  and  its  tendon  winds  behind  the  external  malleolus,  where 
it  is  lodged  in  a  groove  beneath  the  tendon  of  the  peroneus  longus. 
It  then  runs  along  the  outer  side  of  the  os  calcis  in  a  sheath  of 
fascia  in  front  of  the  long  tendon  and  peroneal  tubercle,  and  is 
inserted  into  the  most  prominent  part  of  the  tuberosity  at  the  base 
of  the  fifth  metatarsal  bone. 

The  peronei  act  as  plantar  flexors  of  the  foot,  i.e.,  they  point  the 
toes.  Both  muscles,  but  especially  the  peroneus  longus,  abduct  the 
foot  at  the  talo-calcaneo-scaphoid  joint,  and  the  peroneus  longus  in 
addition  forms  an  important  diagonal  tie  for  the  longitudinal  arch 
of  the  foot.  The  peronei  are  shortened  in  the  form  of  club-foot 
called  talipes  valgus.'  Both  are  sujp^lied  by  the  musculo-cutaneous 
nerve.  The  synovial  membrane  under  the  annular  ligament  is 
common  to  the  two  peronei,  but  it  divides  into  two  parts  as  the 
tendons  approach  the  peroneal  tubercle  of  the  calcaneuni. 

The  External  Popliteal  Werve  (Fig.  94,  i)  is  to  be  followed 
along  the  inner  border  of  the  biceps  tendon  into  the  fibres  of  the 
peroneus  longus,  to  which  point  it  was  traced  in  the  dissection  of 
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the  popliteal  space.  It  gives  off  an  external  patellar  cutaneous  branch 
to  the  outer  side  of  the  knee-joint  before  entering  the  muscle,  and 
afterwards  a  recurrent  articular  branch j  which  pierces  the  extensor 
longus  digitorum  to  reach  the  upper  part  of  the  tibialis  anticus  and 


Fig.  95. 


the  front  of  the  knee.  It  then  divides  into  anterior  tibial  (p.  197), 
and  musculo-cutaneous  (3). 

The  Museulo-eutaneous  Nerve  gives  branches  to  the  peroneus 
longus  and  peroneus  brevis,  and  then  appears  between  the  peroneus 
longus  and  extensor  longus  digitorum,  finally  becoming  cutaneous 
by  piercing  the  fascia  in  the  lower  third  of  the  leg. 


— A  section  of  the  right  leg  in  the  upper  third  (altered  from  Beraud) . 


Fig.  95. 

1.  TibiaHs  posticus, 

2.  Tibialis  anticus. 

3.  Flexor  longus  digitorum. 

4.  Extensor  longus  digitorum. 

5.  Internal  saphenous  vein. 

6.  Anterior  tibial  vessels  and  nerve. 

7.  Tendon  of  plantaris. 

8.  Peroneus  longus. 


9.  Posterior  tibial  vessels  and  nerve. 

10.  Flexor  longus  hallucis. 

11.  External    saphenous    vein  and 

nerve. 

12.  Soleus  with  fibrous  intersection. 

13.  Peroneal  vessels. 

14.  Gastrocnemius. 

15.  Communicans  peronei  nerve. 


THE  INTEROSSEOUS  MUSCLES. 
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[The  tendons  on  the  back  of  the  foot  are  to  be  divided  or  held 
aside,  and  the  transversus  pedis  in  the  sole  is  to  be  removed  to 
permit  a  clear  view  of  all  the  interossei.] 

Beneath  the  transversus  pedis  will  be  found  the  plantar  transverse 
ligament  of  the  metatarsus,  from  which  its  fibres  arise,  and  over  which 
the  digital  vessels  and  nerves  pass.  It  connects  the  heads  of  the 
metatarsal  bones  together  and  crosses  beneath  (on  the  plantar  side 
of)  the  tendons  of  the  interossei  muscles.    The  dorsal  transverse 


Fig.  96.  Fig.  97. 


ligaments,  much  weaker  than  the  last,  join  the  dorsal  aspect  of  the 
heads  of  the  metatarsal  bones  and  between  the  two  ligaments  pass 
the  tendons  of  the  interossei  as  in  the  hand  (see  p.  89). 

The  Interosseous  Muscles  are  seven  in  number,  viz.,  four  dorsal 
and  three  plantar,  the  former  being  between  the  bones,  while  the 


Fig.  96. — The  dorsal  interosseous  muscles  of  the  foot  (J.  T.  Gray).    The  figures 
refer  to  the  seven  synovial  membranes. 

Fig.  97. — The  plantar  interosseous  muscles  (J.  T.  Gray). 
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latter  lie  rather  on  their  under  surfaces.  The  dorsal  are  bipenni- 
form  muscles  and  are  seen  on  both  surfaces  of  the  foot  ;  the  plantar 
are  seen  only  on  the  sole. 

The  four  dorsal  interossei  (Fig.  96)  arise  from  the  adjacent  sides 
of  the  metatarsal  bones  in  nearly  the  whole  length  of  their  shafts, 
and  are  inserted  into  the  bases  of  the  first  phalanges  in  such  a 
manner  as  to  abduct  from  an  imaginary  line  prolonged  through  the 
second  metatarsal  bone  (instead  of  the  third  as  in  the  hand),  and 
into  the  extensor  tendon  over  the  proximal  phalanx.  Thus  the 
1st  is  inserted  into  the  inner  side  of  the  first  phalanx  of  the  second 
toe  ;  the  2nd  into  the  outer  side  of  the  first  phalanx  of  the  second 
toe  ;  the  3rd  and  4th  into  the  outer  sides  of  the  third  and  fourth  toes. 
A  portion  of  the  4th  is  very  conspicuous  in  the  dissection  of  the  sole. 

The  three  plantar  interossei  (Fig.  97)  arise  from  the  inner  sides  of 
the  third,  fourth,  and  fifth  metatarsal  bones,  and  are  inserted  into 
the  corresponding  sides  of  the  first  phalanges  of  the  same  toes  and 
into  the  extensor  tendons.  They  thus  act  as  adductors  towards  the 
second  toe.  The  principal  uses  of  both  dorsal  and  plantar  interossei 
are,  however,  as  in  the  hand,  to  flex  the  proximal  and  extend  the 
middle  and  ungual  phalanges.  They  are  supplied  by  the  deep  branch 
of  the  external  plantar  nerve,  except  those  in  the  fourth  space,  which 
receive  a  brancli  from  the  superficial  part  of  the  nerve,  and  the  two 
inner  dorsal,  the  branches  to  which  come  from  the  anterior  tibial. 

The  Knee-Joij^t. 

The  knee  is  an  example  of  a  modified  ginglymus  or  hinge-joint. 
The  hinge  movement  between  the  femur  and  the  tibia  takes  place 
around  a  shifting  transverse  axis  through  the  femoral  condyles,  and 
is  complicated  at  the  end  of  extension  and  at  the  beginning  of  flexion 
by  a  slight  rotation  around  a  vertical  axis  passing  through  the 
middle  of  the  outer  facet  of  the  tibia.  During  flexion,  the  re- 
laxation of  the  ligaments  permits  also  movements  of  pronation  and 
supination  of  the  leg  around  a  vertical  axis  passing  through  the 
inner  tubercle  of  the  tibial  spine.  Its  synovial  membrane  is  the 
most  extensive  in  the  body. 

The  knee-joint  has  in  front  the  patella  and  ligamentum  patellae, 
with  the  expansion  of  the  extensor  muscles  and  the  fascial  bands 
(internal  and  external  patellar  ligaments)  which  help  to  form  its 
capsule.  Behind  are  the  popliteal  vessels  and  nerves  and  their 
branches,  some  lymphatic  glands,  with  the  two  heads  of  the 
gastrocnemius,  the  plantaris,  and  the  tendon  of  the  popliteus.  To 
the  inner  side  of  the  joint,  near  the  back,  are  the  tendons  of  the 
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sartorius,  gracilis,  semi-tendinosus,  and  semi-membranosus,  with  the 
long  saphenous  vein  and  nerve  and  a  branch  of  the  anastomotica 
magna  ;  and  on  the  outer  side  the  biceps,  with  the  external  popliteal 
nerve,  occupies  a  similar  position,  and  the  inferior  external  articu- 
lar artery  runs  between  the  external  semi-lunar  cartilage  and  the 
external  lateral  ligaments. 

The  knee  is  flexed  by  the  biceps,  semi-membranosus,  semi- 
tendinosus,  gracilis,  sartorius,  popliteus,  gastrocnemius,  and  plantaris. 
It  is  extended  by  the  quadriceps  extensor.  Pronation  is  effected  by 
the  semi-membranosus,  semi-tendinosus,  gracilis,  sartorius  and 
popliteus  ;  and  supination  by  the  biceps  only. 

The  ligaments  of  the  knee  may  conveniently  be  divided  into 
extra-  and  intra-articular. 

The  Extra-articular  Ligaments  are  posterior  and  lateral. 

The  Anterior  Ligaments  (Fig.  98)  are  represented  by  the 
patella  and  the  ligamentum  patellar  in  the  middle,  and  the  expansions 
of  the  vasti  and  the  patellar  ligaments  on  either  side.  The  external 
patellar  ligament  is  a  process  of  the  ilio-tibial  band  attached  to  the 
outer  border  of  the  bone  below  the  vastus  externus  and  to  the 
ligamentum  patellae,  while  the  internal  patellar  ligament^  derived 
from  the  internal  intermuscular  septum  and  inner  tuberosity  of  the 
femur,  is  similarly  connected  on  the  inner  side.  Some  deep 
supplementary  fibres  may  also  pass  from  the  tuberosities  of  the 
tibia  to  either  side  of  the  patella,  and  it  should  be  noted  that  the 
patellar  attachment  of  the  vastus  internus  extends  lower  than  that 
of  the  vastus  externus.  Between  the  ligamentum  patellae  and  the 
upper  part  of  the  tubercle  of  the  tibia  is  a  bursa  (bursa  suh- 
patellaris),  which  must  not  be  confounded  with  the  proper  bursa 
patellcB  in  front  of  the  bone. 

[To  see  the  remaining  external  ligaments,  the  popliteal  vessels  and 
nerves  and  the  remains  of  the  gastrocneraius  and  plantaris  must  be 
removed.  Tlie  tendons  of  the  biceps,  semi-membranosus  and  popli- 
teus are  to  be  traced  out  fully,  and  should  be  carefully  preserved, 
but  cut  short.  The  internal  lateral  ligament  will  be  found  to  be 
incorporated  with  the  capsule,  the  external  is  beneath  the  tendon  of 
the  biceps  and  external  patellar  ligament,  and  is  not  seen  until  these 
have  been  divided.] 

The  Posterior  Ligament  (Fig.  99,  8)  (ligamentum  posticum 
Winslowii)  is  a  flat  band,  attached  above  the  condyles  of  the 
femur  and  to  the  back  of  the  head  of  the  tibia  ;  it  is  closely 
connected  with  the  tendon  of  the  semi-membranosus,  from  which 
a  large  band  of  fibres  passes  obliquely  upwards  and  outwards 
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across  the  back  of  the  joint  (Fig.  99,  13)  and  on  the  outer  side  it 
receives  a  slip  from  the  short  external  lateral  ligament.  It  is 
extremely  thin  heneath  the  heads  of  the  gastrocnemius,  and  is 
frequently  perforated  where  the  inner  head  of  this  muscle  and 
the  semi-membranosus  tendon  are  separated  from  the  back  of  the 
internal  condyle  by  a  bursa,  wliich  in  this  case  communicates  with 
the  cavity  of  the  joint. 

The  External  Lateral  Ligaments  (Fig.  98,  5  ;  99,  2}  are 
two  in  number,  the  long  and  short,  the  long  being  the  anterior  one  of 
the  two.  The  long  Ugaraent  is  a  round  cord  extending  from  the 
margin  of  the  gastrocnemius  impression  upon  the  side  of  the  ex- 
ternal condyle  immediately  above  the  posterior  extremity  of  the 
depression  for  the  popliteus.  to  the  mi<ldle  of  the  bicipital  tubero- 
sity on  the  outer  side  of  the  head  of  the  fibula,  between  the  divisions 
of  the  biceps  tendon  and  above  the  peroneus  longus  origin.  The 
tendon  of  the  popliteus  and  the  external  inferior  articular  artery 
pass  beneath  it.  The  sl\oH  ligament  is  placed  behind  the  long, 
and  reaches  from  the  condyle  to  the  styloid  process  of  the  fibula, 
blending  ^dth  the  outer  part  of  the  posterior  ligament  above  :  and  is 
connected  by  means  of  a  curved  band  'ligament urn  popliteum 
arcuatum^ ,  which  passes  from  the  middle  of  its  inner  border  to  the 
posterior  ligament  and  to  the  tendon  of  the  popliteus.  Above  this 
lies  the  popliteal  apertui-e  in  the  capsule. 

The  Internal  Lateral  Ligament  (Fig.  98,  6  ;  99,  i)  is  a 
strong  band  closely  connected  with  the  internal  patellar  ligament 
and  internal  semilunar  cartilage.  It  is  attached  to  the  most 
prominent  part  of  the  inner  tuberosity  of  the  femur  above,  and  is 
in  more  or  less  direct  continuity  at  the  adductor  tubercle  with  the 
tendon  of  the  adductor  magnus.  It  expands  as  it  descends,  and  may 
Ije  divided  into  two  portions,  anterior  and  posterior,  the  po.-terior 
attached  to  the  inner  tuberosity  of  the  tibia  and  covering  in  the 
tendon  of  the  semi-membranosus  ;  while  the  anterior  segment,  also 
fixed  to  the  tuberosity,  is  continued  on  to  the  upper  part  of  the 
inner  surface  of  the  shaft  of  the  tibia,  leading  an  interval  through 
which  pass  the  inferior  internal  articular  vessels  of  the  knee. 

There  is  reason  to  believe  that  the  internal  and  long  external 
lateral  ligaments  are  degenerate  tendons,  the  former  of  the  adductor 
magntis,  the  latter  of  the  peroneus  longus  Sutton^. 

The  posterior  and  lateral  ligaments  aid  the  crucial  ligaments  in 
limiting  extension.  The  lateral  ligaments  in  addition  check  the 
movement  of  sujjination  external  rotation )  of  the  leg  that  is  per- 
mitted during  flexion  of  the  knee.  The  capsrde  of  the  joint  is 
deficient  where  the  tendon  of  the  popliteus  passes  downwards  over  the 
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Fig.  98. — Anterior  view  of  the  ligaments  of  the  knee-joint  (from  Sappe}'). 


1.  Ligamentum  patellse.  (the  lateral 

patellar  ligaments  have  been 
removed). 

2.  Patella    covered    by  tendinous 

fibres  derived  from  the  rectus 
and  vasti. 

3.  Tubercle  of  tibia. 

4.  Tendon  of  rectus  with  vasti. 

5.  Long  external  lateral  ligament. 

6.  6.  Internal  lateral  ligament. 


7.  Bicipital  tuberosity  of  head  of 

fibula  receiving  attachment  of 
long  external  lateral  ligament. 

8.  Insertion  of  sartorius. 

9.  Tendon  of  popliteus. 

10.  Insertion  of  gracilis. 

11.  Tendon  of  adductor  magnus  pro- 

longed into  internal  lateral 
ligament. 

12.  Insertion  of  semi-tendinosus. 


Fig.  99. — Posterior  view  of  the  ligaments  of  the  knee-joint  (from  Sappey). 


1,  1.  Internal  lateral  ligament. 

2,  Long  external  lateral  ligament. 

(The  short  external  lateral  liga- 
ment should  be  shown  on  the 
inner  side  of  this,  connected 
with  the  popliteus  tendon.) 

3,  Tendon  of  semi-membranosus. 

4,  4.  Popliteus  tendon.  (An  aperture 

in  the  capsule  lies  beneath  this 
tendon.) 

5,  5.  Prolongations  of  tendon  of  semi- 

membranosus. 


6.  Outer  head  of  gastrocnemius. 

7.  Inner  head  of  gastrocnemius.  ' 

8.  Posterior  ligament  (of  Winslow). 

9.  Opening  in  capsule. 

10.  Posterior    superior  tibio-fibular 

ligament. 

11.  Tendon  of  adductor  magnus. 

12.  Tendon  of  biceps. 

13.  Prolongation  from  tendon  of  semi- 

membranosus to  posterior  liga- 
ment. 

15.  Posterior  ligament  (of  AYinslow). 
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articular  borders  of  the  femur  and  tibia  and  the  intervening  external 
semilunar  cartilage,  and  here  a  pouch  of  synovial  membrane  is 
prolonged  around  the  tendon.  An  occasional  opening  beneath  the 
inner  head  of  the  gastrocnemius  has  already  been  referred  to.  There 
is  no  '  capsular  ligament  ^  distinct  from  the  structures  described, 
unless  the  name  be  conferred  upon  the  irregular  bands  which 
strengthen  the  synovial  membrane  at  the  antero-lateral  parts  of  the 
joint. 

[The  tendon  of  the  rectus  is  to  be  divided  and  drawn  down  in 
order  to  see  the  extent  of  the  synovial  membrane  above  the  patella, 
since  it  usually  reaches  for  a  couple  of  inches  above  the  articular 
surface  of  the  femur  and  gives  attachment  to  the  Suhcrureus,  a  small 
muscle  arising  from  the  lower  part  of  the  anterior  surface  of  the 
femur.  In  some  cases  this  extension  beneath  the  quadriceps  forms  a 
distinct  bursa  separated  from  the  knee-joint  by  a  septum,  and  in 
many  cases  a  little  constriction  or  partial  dissepiment  is  found  just 
above  the  patella.  The  synovial  membrane  is  then  to  be  divided  on 
each  side,  as  near  the  condyles  as  possible,  and  the  patella  turned 
down,  when  the  ligamentum  mucosum  and  the  ligamenta  alaria  will 
be  seen.] 

The  Ligamentum  Mucosum  (Fig.  101)  is  a  pyramidal  reflec- 
tion of  synovial  membrane  attached  by  its  apex  to  a  depression  in 
the  notch  between  the  condyles,  immediately  behind  the  articular 
surface.  From  this  point  it  expands  enclosing  a  large  quantity  of 
fat  which  lies  against  the  back  of  the  lower  angle  of  the  patella,  the 
ligamentum  patellae  and  the  lateral  patellar  ligaments. 

The  Ligamenta  Alaria  are  merely  two  fringes  of  synovial 
membrane  appended,  one  on  each  side,  to  the  ligamentum  mucosum, 
and  running  upwards  as  far  as  the  lateral  border  of  the  patella. 

The  ligauienta  mucosa  and  alaria  represent  a  septum  which  in  some  • 
animals,  but  very  rarely  in  man,  divides  the  knee  joint  into  three 
segments,  a  femoro-patellar  and  two  condylo-tibial  (Sutton). 

[The  ligamentum  mucosum  is  to  be  divided  and  the  patella  turned 
down  completely,  when  the  bursa  of  the  ligamentum  patellse  can  be 
opened  and  seen.  The  capsular  and  posterior  ligaments  are  to  be 
removed,  but  the  lateral  ligaments  are  to  be  preserved  and  the 
crucial  ligaments  dissected.] 

The  Intra-artieular  Ligaments  are  the  two  crucial  and  the 
transverse  ligaments.  Within  the  joint  also  are  two  semilunar 
cartilages  which  are  partly  ligamentous. 

The  Crucial  Ligaments  are  two  powerful  bands  extending 
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Fig.  100. 


from  the  upper  inter-articular  surface  of  the  tibia  to  the  two  sides 
of  the  inter-condyloid  notch  of  the  femur  and  invested  by  a  pro- 
longation of  synovial  membrane. 

The  Anterior  Crucial  Ligament  (Fig.  100,  2)  is  attached 
above  to  the  inner  and  back  part  of  the  external  condyle  of  the 
femur,  and  passes  obliquely  downwards,  forwards,  and  inwards 
across  the  joint,  to  be  inserted   into  the 
triangular  space  on  the  top  of  the  tibia  in 
front    of   the   spine,  between  the  anterior 
attachments  of   the  internal    and  external 
semilunar  cartilages.    It  receives  a  slip  from 
the  external  semilunar  cartilages. 

The  Posterior  Crucial  Ligament  (Fig. 
100,  3)  is  broader  and  stouter  than  the  an- 
terior. It  is  attached  to  the  anterior  and 
outer  part  of  the  internal  condyle,  and 
passes  downwards,  backwards,  and  slightly 
inwards,  to  the  top  of  the  tibia  between  the 
articular  facets  and  behind  the  spine,  and  to 
the  popliteal  notch.  It  receives  two  slips 
from  the  posterior  extremity  of  the  internal 
semilunar  cartilage,  and  is  closely  connected 
with  the  anterior  crucial  ligament  at  the 
point  of  decussation. 

The  crucial  ligaments  check  extension  and  resist  dislocation  in  all 
directions.  The  anterior  ligament  also  limits  the  movement  of 
pronation  (internal  rotation)  of  the  leg  that  is  permitted  daring 
flexion  of  the  knee. 

If  the  lateral  ligaments  are  now  divided,  it  will  be  found  that 
the  femur  and  tibia  become  more  separated  than  before,  showing 
that  the  object  of  the  crucial  ligaments  is  not  simply  to  maintain 
the  articular  surfaces  in  apposition.  It  will  also  be  seen  that 
whilst  rotation  of  the  tibia  outwards  can  now  be  carried  to  an 


Fig.  100. — The  right  knee-joint  laid  open  from  the  front,  and  dissected  to  show 
the  internal  ligaments  (from  Wilson) . 

1.  Cartilaginous  surface  of  the  lower 

extremity  of  the  femur. 

2.  Anterior  crucial  ligament. 


3.  Posterior  crucial  ligament. 

4.  Transverse  ligament. 

5.  Attachment  of  the  apex  of  the 

ligamentum  mucosum ;  the  rest 
has  been  removed. 

6.  Internal  semilunar  cartilage. 


7.  External  semilunar  cartilage. 

8.  Part  of  the  ligamentum  patellae 
turned  down. 

9.  Bursa  situated  between  the  liga- 

mentum patellae  and  head  of 
the  tibia  laid  open. 

10.  Anterior     superior    tibio- fibular 

ligament. 

11.  Interosseous  membrane. 


208 


THE  KXEE-JOIXT. 


extreme  degree  (so  as  to  bring  the  crucial  ligaments  almost  parallel), 
rotation  inwards  is  immediately  checked  by  the  tension  of  the 
anterior  ligament,  and  it  is  thus  that  the  tendency  of  the  popliteus 
muscle  to  rotate  the  leg  inwards  is  counterbalanced. 


Fig.  101. 

4  3  C  1 

!  ;  :  : 


9       lu  II 


The  Transverse  Ligament  ^Fig.  100.  4)  is  a  small  band  con- 
necting the  anterior  extremities  of  the  two  semilunar  cartilages, 
and  often  not  distinct. 

The  Semilnnar  Cartilages  ^Fig.  100.  6.  7  ,  which  can  be  partly 
seen  now.  but  will  be  fully  exposed  by  dividing  the  crucial  ligaments, 
are  two  hbro-cartilages  interposed  between  the  tibia  and  femur. 


Fig.  101.— Vertical  secti 

1.  Synovial  menibrane. 

2.  Short  head  of  biceps. 

3.  Peroneal  nerve. 

4.  Long  head  of  biceps. 
0.  Plant  aris. 

6.  External  semilunar  cartilage. 


of  knee-joint  (after  Branne). 

7.  Sui-al  vessels. 

8.  PopUteal  vessels. 

9.  Anterior  crucial  ligament  with 

bursa  subpatellaris. 

10.  Ligamentum  patelh^. 

11.  Biu-sa  priepatellaris. 


THE  SEMILUNAR  CARTILAGES. 


They  are  triangular  on  section  and  present  each  two  free  surfaces, 
superior  and  inferior,  turned  towards  the  femur  and  tibia  respectively, 
and  an  outer  attached  surface  or  base  connected  with  the  inner 
aspect  of  the  capsule,  and  following  the  curvature  of  the  outer 
border  of  the  corresponding  tuberosity  of  the  tibia.  They  are 
fixed  to  the  tibia  jjartly  by  marginal  fibres  (coronary  ligaments), 
derived  from  the  capsule,  partly  by  the  direct  attachment  of  their 
fibrous  extremities  to  impressions  in  front  of  and  behind  the  tibial 
spine  ;  and  are  also  connected  to  the  intercondylar  notch  of  the 
femur  by  fibrous  bands,  which  join  the  crucial  ligaments.  They 
serve  to  deepen  the  tibial  facets,  and  at  the  same  time  to  form  for 
each  femoral  condyle  a  shallow  socket,  which  is  capable  of  adapta- 
tion in  shape  and  position  to  the  surface  opposed  to  it  in  all  the 
different  movements  of  the  joint.  Their  attributed  function  as 
buffers  cannot  be  important,  as  they  are  deficient  at  the  point  of 
maximum  contact  between  the  two  bones. 

The  Internal  Semilunar  Cartilage  (Fig.  100,  6)  is  oval  in 
form.  Its  anterior  extremity  is  attached  to  the  tibia  in  front  of  the 
anterior  crucial  ligament ;  its  posterior  extremity  in  front  of  the 
posterior  crucial  ligament.  It  is  less  moveable  than  the  external, 
but  is  more  liable  to  traumatic  displacement. 

The  External  Semilunar  Cartilage  (Fig.  100,  7)  is  nearly 
circular.  Its  anterior  extremity  is  attached  to  the  tibia  immedi- 
ately in  front  of  the  spine  ;  its  posterior  extremity  behind  the  spine  ; 
and  the  latter  is  connected  with  the  posterior  crucial  ligament  by 
one  or  two  distinct  slips.  It  is  less  extensively  attached  to  the 
tibial  margin  than  the  internal  cartilage. 

The  popliteus  is  indirectly  connected  with  the  external  cartilage, 
and  the  semi-membranosus  with  the  internal  cartilage,  through 
the  attachment  of  their  tendons  to  the  posterior  part  of  the 
capsule,  and  the  cartilages  are  to  some  extent  acted  upon  by 
these  muscles. 

The  Structures  upon  the  top  of  the  Tibia  from  before 
backwards  are  as  follows  : — 

1,  Transverse  ligament ;  2,  Anterior  extremity  of  internal  semi- 
lunar cartilage  ;  3,  Anterior  crucial  ligament  ;  4,  Anterior  extremity 
of  external  semilunar  cartilage  ;  5,  Posterior  extremity  of  external 
semilunar  cartilage,  separated  from  4  by  the  tibial  spine  ;  6,  Posterior 
extremity  of  internal  semilunar  cartilage ;  7,  Posterior  crucial 
ligament. 

The  Synovial  Membrane  (Fig.  101)  extends  for  at  least  two 
inches  above  the  articular  surface  of  the  femur,  forming  a  pouch 
beneath  the  extensor  muscles.    It  is  reflected  from  the  margins  of 
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the  articular  surfaces  of  the  femur  and  tibia  on  to  the  inner  aspect 
of  the  capsule,  and  thence  over  the  crucial  ligaments  and  over  the 
upper  and  lower  surfaces  of  the  semilunar  cartilages.  It  gives  a 
tubular  investment  to  the  tendon  of  the  popliteus  where  this  lies 
within  the  capsule,  and  has  already  been  seen  to  form  the  liga- 
mentum  mucosum  and  ligamenta  alaria  ;  and  small  pouches  may 
be  found  on  either  side  of  the  lower  attachment  of  the  posterior 
crucial  ligament. 

By  means  of  its  reflection  over  the  crucial  ligaments  it  forms  a 
partial  mesial  septum  attached  to  the  capsule  behind,  and  dividing 
the  joint  cavity  into  two  lateral  halves  which  inter-communicate 
in  front.    In  rare  cases  the  septum  is  complete. 

The  Bursae  in  the  neighbourhood  of  the  knee  (Fig.  101)  are  as 
follows  : — 1.  The  siibcriireus  bursa,  which  extends  two  inches  or 
more  above  the  patella,  and  is  usually,  but  not  always,  continuous 
with  the  synovial  cavity.     2.  The  fopliteus  bursa,  a  prolongation  of 
synovial  membrane  which  surrounds  the  tendon  of  the  popliteus  and 
passes  with  it  over  the  back  of  the  external  semilunar  cartilage  and 
of  the  internal  tuberosity  of  the  tibia,  and  may  establish  a  communi- 
cation with  the  superior  tibio-fibular  joint  where  the  muscle  crosses  | 
the  posterior  tibio-fibular  ligament.     3.  The  gastrocnemius  bursa,  \ 
lying  beneath  the  inner  head  of  the  gastrocnemius  and  the  tendon  ! 
of  the  semimembranosus,  and  often  named  after  the  latter  muscle.  \ 
It  sometimes  communicates  with  the  synovial  cavity  (most  fre- 
quently in  male  adults),  probably  in  consequence  of  absorption  | 
of  the  capsule  by  long-continued  pressure  against  the  back  of  the  { 
condyle.     4.  The  anterior  semimembranosus   bursa,   between  the 
tibial  attachment  of  the  tendon  and  the  internal  lateral  ligament.  , 
5.  The   prepatellar   bur  see  (B.    subcutanea,  B.   subfascialis,  and  j 
B.   subtendinosa  (occasional)  ).     6.  The  infra-patellar  bursa  be-  ■ 
tween  the  ligamentum  patellae  and  the  upper  part  of  the  tibial  i 
tubercle.    7.  The  biceps  bursa,  separating  the  tendon  of  the  muscle  j 
from  the  long  external  lateral  ligament.     8.  The  sartorius  bursa,  ' 
common  to  the  tendons  of  the  sartorius,  semi-tendinosus  and  gracilis,  i 
This  lies  below  the  level  of  the  joint.    Occasional  bursae  may  also  | 
exist  in  front  of  the  tubercle  of  the  tibia  and  ligamentum  patella3,  1 
and  beneath  the  outer  head  of  the  gastrocnemius. 

TiBio-FiBULAR  Articulations.  I 

[The  whole  of  the  muscular  fibres  connected  with  the  bones  of  the 
leg  and  foot  must  be  removed,  but  the  tendinous  insertions  about 
the  foot  should  be  kept  to  be  examined  with  the  ligaments.] 
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The  Superior  tibio-fibular  articulation  (Fig.  99)  is  a  simple 
arthrodial  joint,  tlie  synovial  membrane  of  which,  is  occasionally 
continuous  with  that  of  the  knee  through  the  medium  of  the 
popliteal  bursa.     The  anterior  and  posterior  (lo)  ligaments  are 


Fig.  102. 


short  bands  connecting  the  anterior  and  posterior  surfaces  of  the 
head  of  the  fibula  with  the  outer  tuberosity  of  the  tibia,  and  forming 
a  capsule.    The  joint  is  strengthened  by  the  tendon  of  the  biceps. 

The  Middle  tibio-fibular  articulation  is  formed  by  the  interosseous 
ligaTYient  or  membrane,  and  is  the  great  bond  between  the  shafts 


Fig.  102. — Posterior  view  of 

1.  Posterior     inferior  tibio-fibular 

ligament. 

2.  Transverse  ligament. 

3.  Posterior  fasciculus  of  the  exter- 

nal lateral  ligament. 

4.  6.  Internal  lateral  ligament. 

5.  External     calcaneo  -  astragalar 

ligament. 

7.  Middle   fasciculus    of  external 
lateral  hgament. 


3  ankle-joint  (from  Sappey). 

8.  Tubercle  on  outer  side  of  groove 

for  flexor  longus  pollicis. 

9.  Posterior  tuberosity  of  os  calcis. 

10.  Tubercle  on  inner  side  of  groove 

for  flexor  longus  pollicis. 

11.  Groove  on  astragalus  for  flexor 

longus  pollicis. 

12.  Posterior     calcaneo  -  astragalar 

ligament. 

13.  Point  of  insertion  of  tendo^Achillis. 

P  2 
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of  the  bones  of  the  leg.  Its  fibres  run  downwards  from  the  tibia  to 
the  fibula,  and  are  attached  to  the  sharp  interosseous  borders  of 
both  bones.  It  is  pierced  above  by  the  anterior  tibial  vessels,  and 
near  its  lower  part  by  the  anterior  peroneal  vessels. 

Below  the  interosseous  membrane  is  the  inferior  interosseous  liga- 
ment, which  consists  of  very  short  fibres  passing  betw^een  the 
triangular  rough  impressions  on  the  adjacent  surfaces  of  the  tibia 
and  fibula,  immediately  above  their  inferior  articulation. 

The  Inferior  tibio-fibular  articulation  (Fig.  102)  is  a  simple 
arthrodial  joint,  continuous  with  the  ankle-joint.  It  has  anterior 
and  ^posterior  ligaments  between  the  tw^o  bones,  resembling  those 
above,  and  in  addition,  placed  below  the  posterior  and  distinct 
from  it ;  a  transverse  (or  inferior)  ligament  which  reaches  from 
the  external  malleolus  to  the  posterior  surface  and  malleolus  of 
the  tibia ;  and  the  interosseous  ligament  just  described.  A  fold  of 
synovial  membrane  is  often  prolonged  for  a  very  short  distance 
between  the  two  bones  from  the  ankle-joint. 

Ankle-Joint  and  Articulations  of  the  Foot. 

The  ankle-joint  is  almost  a  pure  ginglymus,  moving  15°  (from 
the  position  of  station),  in  the  direction  of  dorsal  flexion,  and  45°  in 
that  of  plantar  flexion.  It  has  in  front  from  within  outwards  the 
tendons  of  the  tibialis  anticus  and  extensor  proprius  hallucis,  the 
anterior  tibial  vessels  and  nerve,  the  extensor  longus  digitorum,  and 
the  peroneus  tertius.  Fixing  these  structures  in  place  is  the 
anterior  annular  ligament,  and  more  superficially  lies  the  musculo- 
cutaneous nerve  breaking  up  into  its  internal  and  external  branches. 
Behind,  arranged  from  within  outwards  are  the  tendons  of  the 
tibialis  posticus  and  flexor  digitorum  longus,  the  posterior  tibial 
vessels  and  nerve  (or  it  may  be  the  plantar  vessels  and  nerves),  the 
flexor  longus  hallucis,  and  behind  the  external  malleolus,  the  tendons 
of  the  peroneus  longus  and  brevis  (Fig.  103).  The  ankle-joint  has 
anterior,  posterior,  and  two  lateral  ligaments. 

The  Anterior  Ligament  is  a  broad  thin  membrane  which  is 
seldom  seen  entire.  It  is  attached  to  the  lower  margin  of  the 
tibia,  and  to  the  superior  surface  of  the  astragalus,  close  to  its  head, 
and  joins  the  lateral  ligament  on  each  side. 

The  Posterior  Ligament  is  not  described  by  many  authors, 
and  it  is  seldom  represented  by  more  than  a  few  fibres  stretching 
over  tlie  synovial  membrane  between  the  back  of  the  tibia  and  the 
astragalus. 

The  Internal  Lateral  Ligament  (Fig.  104,  i,  2,  3,  4)  is 
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triangular  in  shape,  and  hence  has  been  called  deltoid.  The  apex  is 
attached  to  the  tip  and  borders  of  the  internal  malleolus,  and  the  base 
to  the  posterior  part  of  the  astragalus,  the  lesser  process  of  the  os 
calcis,  the  inferior  calcaneo-scaphoid  ligament,  and  the  tuberosity 
of  the  scaphoid  bone.  A  strong  deejJ  portion  passes  from  the  apex  of 
the  malleolus  to  the  side  of  the  astragalus. 

The  External  Lateral  Ligament  (Fig.  105)  consists  of  three 
slips  ;  two  almost  horizontal  attached  to  the  astragalus,  and  one 


Fig.  103. 


running  downwards  and  backwards  to  the  os  calcis.  The  anterior 
slip  (3)  runs  from  the  anterior  border  of  the  external  malleolus  to 
the  side  of  the  astragalus  in  front  of  the  malleolar  facet ;  the 
middle  (2)  is  a  round  cord  which  passes  doT^^l wards  and  backwards 
from  the  tip  of  the  malleolus  to  an  eminence  on  the  outer  side  of 
the  OS  calcis.  behind  the  peroneal  tubercle;  posterior  (Fig.  102,  3) 
is  attached  to  the  deep  groove  behind  the  articular  surface  of  the 
external  malleolus,  and  passes  horizontally  to  the  external  tubercle 
on  the  posterior  surface  of  the  astragalus,  behind  the  tibial  facet. 
The  Calcaneo-astragalar  Articulation  has  external^  posterior^ 


Fig.  103. — Vertical  section 

1.  Tibialis  posticus. 

2.  Flexor  longus  digitonim. 

3.  Flexor  longus  hallucis. 

4.  Astragalus. 


of  ankle-joint  (after  Henle). 

5.  Astragalo-calcanean  ligament. 

6.  Peroneus  brevis 

7.  Os  calcis. 

8.  Peroneus  longus. 
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and  interosseous  ligaments.  The  external  (Fig.  105,  4)  is  a  short  band 
passing  obliquely  backwards  from  the  side  of  the  astragalus  below 
the  fibular  facet  to  the  adjacent  part  of  the  outer  surface  of  the  os 
calcis.  The  ]josterior  (Fig.  102,  12)  is  placed  between  the  posterior 
parts  of  the  two  bones,  close  to  the  groove  in  the  astragalus  tlirougli 
w^hich  the  tendon  of  the  flexor  longus  hallucis  passes.  The  interos- 
seous (Fig.  103,  5)  ligament  will  be  seen  when  the  joint  is  opened. 
It  is  a  strong  thick  band,  passing  from  the  groove  between  the 


Fig.  104. 


two  inferior  articular  surfaces  of  the  astragalus,  to  the  corresponding 
groove  between  the  two  articular  surfaces  on  the  superior  aspect  of 
the  calcaneum,  and  divides  the  sub-astragalar  synovial  cavity  into  two 
parts,  an  anterior  continuous  with  the  astragalo-scaphoid  joint,  and 
a  posterior  directly  beneath  the  ankle-joint.  The  double  articula- 
tion, to  which  the  name  talo-calcaneo-scaj^hoid  joint  may  be  given, 
is  the  seat  of  nearly  the  whole  of  the  lateral  motion  (abduction  and 
adduction)  of  the  foot  (Fig.  107). 

The  tendon  of  the  tibialis  posticus  may  now  be  seen  crossing  the 
deltoid  ligament,  and  will  be  found  to  have  a  fibro-cartilage  developed 


Fig.  104. — Ligaments  of  the  inner  side  of  the  ankle  and  foot  (from  Sappey). 


1,  2,  3,  4.  Different  parts  of  internal 
lateral  hganient  of  ankle. 

0,  6.  Inferior  calcaneo-scaplioid  liga- 
ment, joined  by  anterior  fibres 
of  internal  lateral  ligament. 

7.  Internal  ligament  between  inter- 
nal cuneiform  and  first  meta- 
tarsal. 


8.  Ligament  bet\Yeen  scaphoid  and 

internal  cuneiform. 

9.  Inferior  ligament  between  inter- 

nal cuneiform  and  first  meta- 
tarsal. 

10.  Inferior  ligament  of  first  meta- 
tarso -phalangeal  joint. 
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in  it  where  it  passes  under  the  head  of  the  astragalus  and  rein- 
forces the  inferior  calcaneo-scaphoid  ligament.  It  is  attached  to  the 
tuberosity  of  the  scaphoid  bone  and  the  adjacent  internal  cuneiform 
bone,  and  gives  slips  also  to  all  the  other  bones  of  the  tarsus,  with 


Fig.  lOo. 


the  exception  of  the  astragalus,  and  to  the  second,  third,  and  fourth 
metatarsal  bones.  These  must  be  removed  to  see  the  true  ligaments 
of  the  joints. 

Ligaments  of  the  Tarsus. — On  the  dorsal  aspect  of  the 
remaining  tarsal  bones  will  be  found  a  number  of  short  bands  of 
fibres,  which  pass  between  adjacent  bones  and  have  received  names 


Fig.  105. — Ligaments  of  the  outer  side  of  the  ankle  and  foot  (from  Sappey), 


1.  Anterior    inferior     tibio -fibular 

ligament. 

2.  Middle    fasciculus  of  external 

lateral  ligament  of  ankle. 

3.  Anterior  fasciculus  of  external 

lateral  ligament  of  ankle. 

4.  External     calcaneo  -  astragalar 

ligament. 

5.  External  calcaneo-scaphoid  liga- 

ment. 

6.  Interosseous  calcaneo-astragalar 

ligament. 

7.  Superior  astragalo-scaphoid  liga- 

ment. 

8.  External    calcaneo-cuboid  liga- 

ment. 

9.  Dorsal  ligament  between  scaphoid 

and  external  cuneiform. 
10.  Internal  calcaneo-cuboid  ligament. 


11.  Dorsal  ligament  between  external 

and  middle  cuneiform. 

12.  Dorsal  ligament  between  scaphoid 

and  cuboid. 

13.  Dorsal  ligament  between  external 

cuneiform  and  third  meta- 
tarsal. 

14.  Dorsal  ligament  between  cuboid 

and  fifth  metatarsal. 

15.  Dorsal  ligament  between  middle 

cuneiform  and  second  meta- 
tarsal . 

16.  Dorsal  ligament  between  cuboid 

and  third  and   fourth  meta- 

17.  18,  19,  20.  Dorsal  ligaments  be- 

tween bases  of  metatarsal 
bones. 


216 


LIGAMENTS  OF  THE  TAESUS. 


as  ligaments  accordingly  :  on  the  plantar  aspect  there  are  similar 
but  stronger  ligaments,  three  of  which  are  worthy  of  special 
notice,  viz.,  the  long  and  short  calcaneo-cuboid  ligaments,  and  the 

calcaneo-scaphoid  ligaments. 
Another  set  of  ligaments, 
called  interosseous,  connect 
the  opposed  lateral  surfaces 
of  the  bones  where  the  ar- 
ticular facets  are  deficient 
(Figs.  107,  109)  and  will  be 
seen  later. 

The  Long  Calcaneo- 
cuboid Ligament  (Fig. 
106,  9) — ligamentum  longum 
plantce — is  a  broad  ligament 
which  has  been  already  seen 
in  the  dissection  of  the  sole 
of  the  foot.  It  is  exten- 
sively attached  to  the  imder 
surface  of  the  os  calcis  in 
front  of  the  tuberosities,  and 
passes  forward  to  be  fixed  to 
the  posterior  margin  of  the 
peroneal  groove  in  the  cuboid 
bone,  some  of  the  fibres  pass- 
ing over  the  tendon  of  the 
peroneus  longus  (for  which 
they  form  a  sheath),  to  be- 


Fig.  106. — Ligaments  of  the 

1.  Point  of  attachment  of  tendo- 

AcMllis. 

2.  Internal  malleolus. 

3.  Posterior  tuberosity  of  os  calcis. 

4.  Posterior  part  of  astragalus. 

5.  External  tubercle  on  under  surface 

of  OS  calcis. 

6.  Posterior     calcaneo  -  astragalar 

hgament. 

7.  Internal  tubercle  on  under  surface 

of  OS  calcis. 
8  and  12.  Internal  lateral  ligament 

of  ankle. 
9.  Long  plantar  ligament. 
10.  Groove  on  sustentaculum  tali  for 

flexor  longus  pollicis. 
11  Short  plantar  ligament. 


[e  of  the  foot  (from  Sai)pey) . 

13  and  23.  Tendon  of  peroneus  lon- 
gus. 

14.  Inferior  calcaneo-scaphoid  liga- 

ment. 

15.  Sheath  of  peroneus  longus. 

16.  Short  plantar  ligament. 

17.  Plantar  ligament  between  fourth 

and  fifth  metatarsals. 

18.  Tubercle  of  scaphoid. 

19.  Plantar  ligament  between  third 

and  fourth  metatarsals. 

20.  Plantar  ligament  between  scaphoid 

and  internal  cuneiform. 

21.  Fifth  metatarsal. 

22.  Internal  cuneiform  bone. 

24.  First  metatarsal  bone. 

25.  Sheath  of  peroneus  longus. 
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come  attached  to  the  bases  of  the  second,  third,  and  fourth 
metatarsal  bones. 

The  Short  Calcaneo-Cuboid  Ligament  (Fig.  106,  ii,  i6), 
more  deeply  placed,  lies  to  the  inner  side  and  under  cover  of  the 
long  ligament.  It  reaches  from  the  anterior  tubercle  on  the  under 
surface  of  the  greater  jorocess  of  the  os  calcis,  a  little  behind  the 
calcaneo-cuboid  articulation,  to  the  under  surface  of  the  cuboid 
behind  the  ridge. 

The  Inferior  Calcaneo-seaphoid  Ligament  (Fig.  106,  14)  is 
a  broad  yellow  elastic  ligament,  stretching  between  the  lesser  process 
of  the  calcaneum  {sustentaculum  tali)  and  the  posterior  border  of  the 
inferior  surface  of  the  scaphoid  bone^  blending  internally  with  a  seg- 
ment of  the  internal  lateral  ligament  of  the  ankle-joint.  It  per- 
forms the  important  function  of  supporting  the  keystone  of  the 
longitudinal  arch  of  the  foot,  the  head  of  the  astragalus,  which 
rests  upon  it  between  the  anterior  calcanean  and  the  scaphoid  facets  ; 
and  in  this  is  materially  assisted  by  the  tendons  of  the  tibialis 
posticus  and  of  the  long  flexors  of  the  great  and  lesser  toes,  which 
pass  immediately  beneath  it.  The  upper  surface  of  the  ligament  is 
lined  with  the  synovial  membrane  of  the  talo-calcaneo-scaphoid 
articulation. 

The  interosseous  ligaments  will  be  seen  when  the  joints  are 
opened. 

The  Metatarsal  Bones  (Fig.  105,  17)  are  connected  with  the 
tarsus  by  strong  dorsal,  plantar,  and  interosseous  ligaments. 

The  dorsal  ligaments  run  to  each  metatarsal  bone  from  the 
tarsal  bone  with  which  it  articulates ;  but  the  second  metatarsal, 
in  addition  to  its  ligament  from  the  middle  cuneiform,  has  extra 
slips  from  the  internal  and  external  cuneiform  bones,  between 
which  its  base  is  wedged. 

The  plantar  ligaments  are  less  regular,  and  are  united  with  the 
slips  from  the  calcaneo-cuboid  ligament. 

The  interosseous  ligaments  are  short  strong  bands,  and  vary 
slightly  in  different  subjects.  There  is  always  one  between  the 
internal  cuneiform  and  the  second  metatarsal  bone  ;  a  second  may 
exist  between  the  external  cuneiform  and  the  same  metatarsal  bone  ; 
and  a  third  between  the  external  cuneiform  and  the  fourth  meta- 
tarsal bone  (Fig.  107). 

Transverse  dorsal,  plantar,  and  interosseous  ligaments  connect  the 
bases  of  the  metatarsal  bones. 

The  Synovial  Membranes  (Fig.  107)  of  the  foot,  including  the 
ankle-joint,  are  seven  in  number,  and  will  be  seen  by  opening  the 
several  joints  in  succession. 
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LIGAMENTS  OF  THE  TARSUS. 


The  1st  is  the  synovial  membrane  of  the  ankle  (i),  reflected  over 
the  inner  svirface  of  ligaments  of  the  joint,  and  may  pass  also  for 
a  short  distance  between  the  tibia  and  fibula  into  the  inferior  tibio- 
fibular articulation. 

The  2nd  synovial  membrane  lines  the  posterior  part  of  the 
astragalo-calcaneo-scaphoid  joint  (omitting,  of  course,  the  opposed 
cartilaginous  surfaces)  (ii). 

The  3rd  synovial  membrane  belongs  in  like  manner  to  the 


Fig.  107. 


anterior  part  of  the  same  articulation  and  lines  the  inferior  calcaneo- 
scaphoid  and  the  superior  astragalo-scaphoid  ligaments  (iii). 

The  strong  interosseous  ligament  connecting  the  under  surface  of 
the  astragalus  and  the  upper  surface  of  the  os  calcis  will  now  be 
seen  occupying  the  deep  groove  between  the  two  articulations  in 
each  bone.  Two  interosseous  ligaments,  the  interned  calcaneo-cuhoid 
and  the  external  calcaneo-scajjhoid,  will  also  be  seen,  when  the  astra- 
galus is  displaced,  passing  from  the  upper  border  of  the  greater 


Fig.  107. — Section  to  show  the  seven  synovial  membranes  of  the  foot  (from 
Wilson).  The  reflection  of  the  membrane  over  the  articular  cartilages  is 
erroneous. 


1.  Tibia. 

2.  Astragalus. 

3.  Calcaneum. 

4.  Scaphoid. 

5.  Cuboid. 

6.  External  cuneiform. 

7.  Middle  cuneiform. 


8.  Internal  cuneiform. 

9.  First  metatarsal. 

10.  Second  metatarsal. 

11.  Third  metatarsal. 

12.  Fourth  metatarsal. 

13.  Fifth  metatarsal. 


SYNOVIAL  MEMBRANES  OF  FOOT. 
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process  of  tlie  os  calcis  to  tlie  cuboid  and  scaphoid  bones  respec- 
tively. 

The  4th  synovial  membrane  (iv)  belongs  to  the  calcaneo-cuboid 
articulation,  and  when  it  is  opened,  the  peculiar  manner  in  which 
the  two  bones  are  locked  together  will  be  seen. 

The  5th  synovial  membrane  (v)  is  common  to  the  scapho- 
cuneiform,  inter-cuneiform,  and  cubo-cuneiform  articulations,  and  to 

Fig.  108. 
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the  joints  between  the  middle  and  external  cuneiform  and  the 
corresponding  metatarsal  bones  (vii),  and  is  also  prolonged  into  the 
articulations  between  the  second,  third,  and  fourth  metatarsal 
bones  (ix). 

Interosseous  ligaments  will  be  found  between  the  scaphoid  and 
cuboid  bones ;  between  the  internal  and  middle  cuneiform  bones  ; 
between  the  middle  and  external  cuneiform  bones  ;  and  between 
the  external  cuneiform  and  cuboid  bones. 


Fig.  108.— Longitudinal  s 

1.  Flexor  longus  hallucis. 

2.  Flexor  brevis  hallucis. 

3.  Lumbricalis. 

4.  Flexor  brevis  digitorum. 

5.  Internal  plantar  nerve. 

6.  Flexor  communis  digitorum. 

7.  Accessorius. 

8.  External    plantar    vessels  and 

nerve. 


ion  of  foot  (after  Braune) . 

9.  Adductor  minimi  digiti. 

10.  Os  calcis. 

11.  Extensor  proprius  hallucis. 

12.  Internal  cuneiform. 

13.  Scaphoid. 

14.  Astragalus. 

15.  Posterior  tibial  vessels  and  nerve. 

16.  Tendo-Achillis. 
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SYNOVIAL  MEMBRANES  OF  FOOT. 


The  6tli  synovial  membrane  (viii)  is  connected  with  the  joint 
between  the  cuboid  bone  and  the  bases  of  the  fourth  and  fifth 
metatarsal  bones,  and  is  prolonged  into  the  articulation  between  the 
latter. 

The  7th  is  a  separate  synovial  membrane  (vi)  for  the  joint 
between  the  first  metatarsal  bone  and  the  internal  cuneiform 
bone. 

The  mechanism  of  the  arch  of  the  foot  may  now  be  studied,  and 


Fig.  109. 
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the  value  of  the  powerful  tendons,  muscles,  fasciae,  and  ligaments 
beneath  the  sole  as  chords  and  ties  to  connect  the  elements  of  the 
arch,  will  be  readily  appreciated.  It  is  the  insufficiency  of  these 
muscular  and  ligamentous  structures  that  permits  the  sinking  of 
the  astragalar  key-stone  which  constitutes  the  essence  of  flat  foot.^' 
The  so-called  transverse  arch"  of  the  foot  is  not  an  arch  in  the 
same  sense  as  the  true  or  longitudinal  arch. 


Fig.  109. — Vertical  section  through  the  cuneiform  and  cuboid  bones 

(after  Henle). 


1.  Abductor  minimi  digiti. 

2.  External  plantar  vessels  and  nerve. 

3.  Tendon  of  peroneus  longus. 

4.  Flexor  brevis  digitorum. 

5.  Flexor  longus  digitorum. 

6.  Plantar  fascia. 

7.  Flexor  longus  ballucis. 

8.  10.  Abductor  hallucis. 

9.  Internal  plantar  vessels  and  nerve. 
11.  Peroneus  tertius. 


12.  Cuboid. 

13.  Dorsal  aponeurosis. 

13'.  Extensor  brevis  digitorum. 

14.  External  cuneiform. 

15.  Middle  cuneiform. 

16.  Dorsalis  pedis  vessels  and  nerve. 

17.  Extensor  longus  hallucis. 

18.  Internal  cuneiform. 

19.  Tibialis  anticus. 


SURGERY  OF  THE  FOOT. 
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The  term  transverse  tarsal  joint  is  a  surgical  misnomer  for  the 
line  of  articulations  separating  the  astragalus  and  calcaneum  from  the 
cuboid  and  scaphoid.  The  astragalar  and  calcanean  portions  of  this 
^'  joint are  quite  distinct  from  each  other,  both  anatomically  and 
physiologically. 

The  movements  of  the  tarsal  and  tarso-metatarsal  joints  are  for  the 
most  part  restricted  to  a  slight  gliding  of  the  surfaces  of  each  bone 
over  the  opposed  surfaces  of  its  neighbours,  but  in  the  articula- 
tion of  the  astragalus  with  the  calcaneum  and  scaphoid  (talo- 
calcaneo-scaphoid  joint)  there  is  a  very  considerable  range  of 
motion,  around  an  almost  vertical  axis  passing  through  the  middle  of 
the  interosseous  ligament.  It  is  here  that  nearly  the  whole  of  the 
'  abduction '  and  '  adduction '  of  the  anterior  part  of  the  foot  takes 
place,  and  it  may  be  noted  that  the  ankle-joint  takes  no  part  in 
these  lateral  motions,  even  during  plantar  flexion.  Strictly 
speaking,  the  movement  is  one  of  adduction  with  elevation  of 
the  inner  border  of  the  foot,  and  the  abduction  is  merely  restitution 
to  the  original  position. 

The  foot  is  adducted  chiefly  by  the  tibialis  anticus,  tibialis 
posticus,  and  flexor  longus  digitorum,  and  abducted  by  the  peronei. 

Surgery. — The  shape  of  the  articulations  should  be  particularly 
noticed  with  reference  to  the  several  amputations  about  the  foot.  At 
the  ankle  the  astragalus  is  locked  between  the  projecting  malleoli, 
and  it  is  only  by  dividing  the  lateral  ligaments,  by  the  side  of  the 
astragalus  and  outside  the  joint  altogether,  that  the  bones  can  be 
separated,  as  in  Syme's  or  Pirogoff's  amputations. 

The  astragal o-scaphoid  and  calcaneo-cuboid  articulations  will  be 
seen  to  be  nearly  in  the  same  line,  and  are  easily  opened  in  Chopart's 
amputation.  The  guides  for  this  operation  are  a  point  immediately 
behind  the  tubercle  of  the  scaphoid  bone  on  the  inner  side,  and  a 
point  midway  between  the  external  malleolus  and  the  tubercle  at  the 
base  of  the  fifth  metatarsal  bone  on  the  outer  side.  If,  in  joerforming 
this  operation,  the  articulation  in  front  of  the  scaphoid  should  be 
opened  by  mistake,  the  operator  would  at  once  see  the  three  articular 
surfaces  for  the  cuneiform  bones  instead  of  the  single  spheroid 
surface  of  the  astragalus. 

The  operation  of  disarticulating  the  metatarsus  from  the  tarsus 
(Key's  or  Lisfranc's  amputation)  is  rendered  very  difficult  by  the  fact 
that  the  base  of  the  second  metatarsal  bone  is  firmly  wedged  between 
the  internal  and  external  cuneiform  bones,  projecting  farther  into 
the  tarsus  than  the  other  bones,  and  being  also  attached  to  the 
internal  cuneiform  by  a  strong  interosseous  ligament.  In  amputating 
at  this  point  therefore,  after  opening  the  articulation  of  the  first 
and  three  outer  metatarsal  bones,  it  is  necessary  to  thrust  the  point 
of  the  knife  between  the  internal  cuneiform  and  second  metatarsal 
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METATARSO-PHALANGEAL  ARTICULATIONS. 


bones  to  divide  this  ligament,  or  there  will  be  danger  of  dragging 
away  the  internal  cuneiform  bone.  The  articulations  are  placed 
obliquely,  that  of  the  fifth  being  posterior  to  that  of  the  first 
metatarsal  bone,  the  bases  of  these  two  bones  forming  the  guides 
to  the  surgeon. 

The  articulations  between  the  metatarsal  bones  and  the  phalanges, 
and  between  the  phalanges  themselves,  are  similar  to  those  in  the 
hand.  They  are,  however,  on  a  smaller  scale,  and  therefore  more 
difficult  of  dissection,  except  in  the  case  of  the  great  toe  where 
the  articular  elements  are  well  defined.  Physiologically  the 
great  toe  difi'ers  from  the  thumb  in  its  adaptation  to  sustain 
the  greater  part  of  the  weight  of  the  body  in  walking,  and  in 
its  incapability  of  opposition  to  the  other  toes. 

A  shortening  of  the  inferior  portions  of  the  lateral  ligaments  of 
the  metatarso-phalangeal  joint  in  the  great  toe  is  present  in  the 
deformity  known  as  "  hallux  flexus,"  and  a  similar  condition  exists 
in  the  inter-phalangeal  joints  of  the  smaller  toes  in  the  analogous 
complaint  called    hammer  toe." 
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ARTERIES  OF  LOWER  EXTREMITY. 


TABLE  v.— THE  ARTERIES  OF  THE  LOWER  EXTREMITY. 

Common  Femoral  Artery.    Bifurcates  into  superficial  and  deep  femorals. 

1.  Superficial  epigastric. 

2.  Superficial  circumflex  iliac. 

3.  Superficial  external  pudic. 

4.  Deep  external  pudic. 
Deep  Femoral  (profunda). 

1.  External  Circumflex.    Ascending,  transverse,  and  descending  branches. 

2.  Internal  Circumflex.    Muscular,  articular,  and  two  terminal  branches. 

3.  Perforating.    Four,  including  terminal  branch. 
Superficial  Femoral.    Becomes  popliteal. 

1.  Muscular. 

2.  Anastomotic.    Superficial  and  deep  branches. 
Popliteal.    Bifurcates  into  anterior  and  posterior  tibial. 

1.  Superior  muscular  to  hamstrings,  &c. 

2.  Five  articular.    Superior  and  inferior  external,  superior  and  inferior  in- 

ternal, and  azj^gos. 

3.  Inferior  muscular  or  sural  to  calf  muscles. 
Anterior  Tibial. 

A4  h  ^7.  -PI     f  1-  Posterior  tibial  recurrent. 
At  back  of  leg  \  3.  Superior  fibular. 

!1.  Anterior  tibial  recurrent. 
2.  Muscular. 
3.  Two  malleolar,  internal  and  external. 

On  foot   I  1.  Tarsal,  internal  and  external. 

(Dorsalis  pe- 1  2.  Metatarsal.  Interosseous  branches  to  three  outer  spaces, 
dis  artery)  j.3.  Dorsalis  hallucis  (first  dorsal  interosseous). 

\  4.  Communicating  (first  pilantar  digital)  to  plantar  arch. 
Fosterior  Tibial.    Bifurcates  into  external  and  internal  plantar. 
I  Muscular.    Medullary  to  fibula. 

1.  Peroneal  <  Anterior  peroneal. 

(  Posterior  peroneal  or  external  calcaneal. 

2.  Medullary  to  tibia. 

3.  Muscular. 

4.  Communicating  to  peroneal. 

5.  Internal  calcaneal. 
Internal  Flantar.  Muscular. 
External  Flantar.    Forms  plantar  arch. 

1.  Calcaneal.    Internal  and  recurrent  branches . 

2.  Muscular. 

3.  Posterior  perforating. 

4.  Digital. 

5.  Anastomotic. 

^ ,     y  .       -J   I  Gluteal  artery.    Superficial  and  deep  divisions, 
^'^^li^  ^^^^    J    ^^^^^^  «r^m/.    Inferior  gluteal,  coccygeal,   comes  neryi 
*  •  "   (        ischiadici,  anastomotic. 


NERVES  OF  LOWER  EXTREMITY. 


TABLE  VL— NERVES  OF  THE  LOWER  EXTREMITY. 
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12th  dorsal  and  l^t  lumbar 


Superficial  division 

Beep  division  .... 
Anterior  crural. 

Superficial  division  | 

Beep  division  

al  plexus.  5tli  lumbar,  1st 
I 


Borsal.    Cutaneous  to  outer  side  of  buttock. 

\bar  Plexus.    1st,  2nd,  3rd,  and  4tli  lumbar,  and  branch  from  r2th  dorsal. 

1.  Ilio-hypogastric^  iliac  branch-  . ,  ) 

2.  Ilio-inguinal  ] 

\6.  Crural  Branch  of  genito-crural.    1st  and  2nd  lumbar   J  Cutaneous  to  thigh. 

|4.  External  Cutaneous.    2nd  and  3rd  lumbar   ' 

5.  Obturator.    2nd,  3rd,  and  4th  lumbar. 
!  {  Articular  to  hip. 

Muscular  to  adductors  longus,  brevis  and  gracilis. 
Subsartorial  to  plexus. 
'  Cutaneous  to  thigh — occasionally, 
f  Articular  to  knee. 
•  *  *  *  \  Muscular  to  obturator  externus  and  adductor  magnus. 
l?t,  2nd,  3rd,  and  4th  lumbar. 

Cutaneous  to  thigh — middle  and  internal. 
Muscular  to  sartorius  (middle  cutaneous). 
Muscular  to  pectineu=?,  rectus,  vasti,  and  crureus. 
Articular  to  hip  and  knee  from  the  above. 
Long  saphenous  (internal  cutaneous  to  knee,  leg,  and  foot). 
2nd,  3rd,  and  4th  sacral,  and  branch  from  4th  lumbar. 
I.  Superior  gluteal,  to  glutei  medius  and  minimus,  and  tensor  vaginae  femoris. 
Inferior  gluteal  (occurs  from  small  sciatic)  to  gluteus  maximus. 

3.  Muscular  to  obturator  internus  and  gemellus  superior. 

L  Muscular  to  quadratus  femoris  and  gemellus  inferior,  gives  articular  nerve  to  hip. 

I  Internal  cutaneous  (inferior  pudendal)  to  perinseum. 
).  Lesser  sciatic }  Recurrent  cutaneous  to  buttock. 

(  Descending  cutaneous  to  back  of  thigh  and  leg. 
Greater  sciatic.    Ends  by  bifurcation  into  external  and  internal  popliteal. 

a.  Muscular  to  biceps,  semitendinosus,  semimembranosus,  and  adductor  magnus. 
j8.  External  popliteal ;  bifurcates  into  musculo-cutaneous  and  anterior  tibial. 
Articular  to  knee.    Superior  external,  inferior  external,  and  recurrent. 
Cutaneous  to  outer  side  of  knee  and  leg. 
Communicans  peronei. 

Musculo-cutaneous  to  peronei  longus  and  brevis. 

skin  of  dorsum  of  foot. 
Muscular  to  tibialis  anticus,  extensor  longus  digitorum,  exten^ 
sor  longus  hallucis,  peroneus  tertius,  extensor  brevis  digi- 
Anterior  tibial  (        torum,  and  1st  and  2nd  dorsal  interossei. 
Articular  to  knee,  ankle,  and  tar^us. 
Cutaneous  to  foot. 

Internal  popliteal.    Becomes  posterior  tibial  at  lower  border  of  popliteus. 
Articular  to  knee.    Superior  internal,  inferior  internal,  and  azygos. 
Muscular  to  gastrocnemius  (2),  plantaris,  popliteus  and  soleus. 
Communicans  poplitei,  joining  communicans  peronei  to  form  short  saphenous 
nerve. 

Muscular  to  soleus,  flexor  longus  digitorum,  flexor  longus  hal- 
lucis, and  tibialis  posticus. 
Internal  calcaneal. 

Muscular  to  abductor  and  flexor  brevis 


Posterior  tibial 


Internal  plantar 


External  plantar 


hallucis,  flexor  brevis  digitorum,  and  1st 

and  2nd  lumbricals. 
Cutaneous— plantar. 
Digital  to  3^  inner  toes. 
Communicating  to  external  plantar. 
(  Muscular  to  all  other  muscles  of  sole. 


(  Cutaneous  and  digital. 


Q  2 


L 


PAET  III. 


DISSECTION   OF   THE  ABDOMEX. 

[The  Student  is  requested  to  read  the  'Introduction^  before  commencing 
the  dissection,  unless  he  has  done  so  on  a  previous  occasion.] 

Surgery. — Before  the  subject  is  tied  up  for  the  dissectiou  of  the 
perina?um,  the  student  shouki  practise  the  operation  of  introducing 
the  catheter. 

In  the  case  of  the  Male  Subject  the  operator  should  stand  on 
the  left  side  of  the  body,  and  liaving  oiled  a  perfectly  smooth  and 
clean  staff  or  sound,  shouki  grasp  the  end  of  the  penis  ^vith  the 
left  hand,  and  draw  it  upwards  so  as  to  stretch  the  urethra  whilst 
introducing  the  instrument.  The  sound  is  to  be  held  lightly  in  the 
right  hand,  and  is  to  be  passed  at  lirst  along  the  fold  of  the  groin, 
])ut  when  it  has  entered  the  urethra  for  a  few  inches  it  is  to  be 
brought  parallel  to  the  median  line  of  the  body  and  pressed 
onwards,  keeping  its  point  constantly  against  the  upper  wall  of  the 
lu'etlira.  The  introduction  of  an  instrument  is  more  ditkcult  on  the 
dead  than  on  the  living  body,  owing  to  the  want  of  the  mucous 
secretion  of  the  urethra  and  the  relaxed  condition  of  the  canal  ;  and 
it  is  advisable  therelbre  to  TN^ithdraw  the  instrument  and  oil  it  afresh 
if  any  obstruction  should  occur. 

If  an  obstruction  be  encountered,  the  left  hand  should  be  placed 
upon  the  perinteum  at  the  point  to  which  the  staff  has  reached,  and 
may  be  made  to  grasp  the  urethra  and  guide  the  instrument  in  its 
right  course. 

When  the  staff  has  passed  the  bulb,  the  handle  is  to  be  depressed 
l^etween  the  thighs,  and  the  point  will  probably  enter  the  bladder. 
If  it  is  found  impossible  to  depress  the  handle,  the  student  may  be 
certain  that  he  is  stopped  by  the  triangular  ligament,  and  should 
be  very  gentle  in  his  manipulations,  or  he  will  very  probably  per- 
forate the  bulb.  By  a  series  of  cautious  efforts,  aided  by  the  left 
hand  on  the  perina^um,  the  staff'  may  at  last  be  passed,  but  if  an 
organic  stricture  should  exist,  it  will  be  necessary  to  use  a  smaller 
instrument. 

When  the  handle  of  the  instrument  can  be  depressed  between  the 
thighs,  the  student  may  judge  of  its  having  entered  the  bladder  by 
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the  readiness  with  which  it  passed,  and  by  the  ease  with  which  the 
end  of  the  staff  can  be  rotated  in  the  bladder.  In  all  cases,  however,  . 
it  is  advisable  for  the  student  to  introduce  his  left  fore-finger  into 
the  rectum,  in  order  to  ascertain  that  the  instrument  is  not  in  a  false 
passage,  and  also  in  order  to  appreciate  the  thickness  of  the  coats  of 
the  bladder,  the  size  of  the  prostate,  and  the  couise  the  catheter 
would  take  on  the  living  body. 

In  the  Female  Subject  it  will  be  advisable  to  examine  the 
position  of  the  urethra  by  separating  the  labia,  before  attempting 
to  introduce  an  elastic  catheter.     It  will  be  seen  that  the  orifice 
of  the  urethra  is  separated  from  the  clitoris  by  the  space  known  as 
the  vestibule,  and  that  it  is  close  above  the  entrance  to  the  vagina. 
To  pass  the  catheter,  the  student  should  stand  on  the  right  side 
of  the  subject,  and  having  passed  the  left  fore-finger  between  the 
■  thighs  and  labia,  should  place  it  at  the  anterior  edge  of  the  orifice 
of  the  vagina  ;   a  flexible  catheter  being  then  passed  along  the 
fore-finger  can  be  slightly  raised  so  as  to  enter  the  urethr-a,  and 
\  will  be  felt  in  its  jjassage  through  that  canal  by  the  finger  at  the 
:  orifice  of  the  vagina.     It  will  be  well  to  practise  the  operation 
,  once  or  twice  with  the  parts  exposed  to  view,  and  then  to  repeat 
I  it  with  a  cloth  thrown  over  the  pubes,  as  would  be  done  in  actual 
\  practice. 

I  The  Perix^eoi. 

[The   perinseum  is  now  to  be  fully  exposed  by  bringing  the 
buttocks  of  the  subject  to  the  edge  of  the  table,  where  they  are  to 
be  raised  upon  a  block.    The  thighs  are  then  to  be  flexed  upon  the 
abdomen,  with  the  legs  bent  ;  and  the  body  is  to  be  secured  upon 
the  table  with  a  cord  passing  beneath  it  from  one  knee  to  the  other, 
a  block  being  placed  lengthways  between  the  knees  to  keep  them 
.  sufliciently  apart.    The  staff  is  to  be  retained  in  the  male  urethra, 
;  and  secured  in  its  place  by  tying  a  loop  of  string  round  the  penis 
and  fastening  it  to  the  handle  of  the  instrument.    It  is  necessary  to 
i  Ilex  the  knees,  when  the  thighs  are  bent,  in  order  to  remove  the 

1 tension  that  would  otherwise  occur  in  the  hamstrings  and  sciatic 
nerve.] 

External  Appearances. — In  the  male  the  skin  is  of  a  darker 
;tint  than  that  of  the  rest  of  the  body,  and  is  more  or  less  covered 
jwith  hair,  which  should  be  removed.     In  front  will  be  foimd  the 
hcrotum,  containing  the  two  testes,  and  obscuring  at  present  the  root 
'of  the  penis  and  deeper  portion  of  the  urethra.    Behind  the  scrotum 
is  the  anus  or  orifice  of  the  bowel,  and  between  the  two  is  the  true 
/perinceunij  which  will  be  seen  to  be  marked  by  a  median  raphe'. 
^Around  the  anus  the  skin  is  thro^vn  into  folds,  which  may  be  much 
enlarged  in  one  variety  of  external  piles.    By  drawing  the  anus 
open,  a  white  line  will  be  seen  about  half  an  inch  above  the  margin. 


230 


THE  PERINJiUM. 


of  the  aperture,  marking  tlie  junction  of  the  skin  with  the  mucous 
membrane,  and  corresjDonding  to  the  separation  between  the  internal 
and  external  sphincter  muscles. 

In  the  female  the  external  parts  of  generation  are  termed  collec- 
tively the  vulva.  They  comprise  two  labia  majora,  two  labia 
minora  or  nymphse,  the  clitoris,  and  the  vestibule.  The  two  labia 
onajora  may  be  considered  to  represent  the  scrotum,  cleft  in  the 
median  line  by  the  genital  fissure.  These  are  continuous  above 
with  the  mons  Veneris,  a  prominent  portion  of  the  fat-bearing 
integument  over  the  pubes  (only  partially  seen  in  this  view).  The 
labia  are  united  in  front  by  the  anterior  commissure  ;  they  bound 
the  rima  genitalis  and  are  continued  backwards  to  the  posterior 
boundary  of  the  perinoeum,  where  they  are  united  by  the  posterior 
commissure.  In  a  female  w^ho  has  not  borne  children,  a  small  trans- 
verse fold  of  mucous  membrane  may  be  seen  just  within  the  pos- 
terior commissure,  which  is  called  the  fourcliette,  and  between  the 
two  is  the  fossa  navicularis. 

By  separating  the  labia  the  clitoris  will  be  seen  at  the  upper  part 
of  the  vulva,  resembling  a  diminutive  penis  in  appearance  and 
structure,  and  having  only  a  small  and  ill-defined  glans  and  i^repuce, 
and  no  urethral  perforation. 

The  nymjjhce  or  labia  minora  extend  obliquely  dow^nwards  from 
each  side  of  the  clitoris,  being  connected  both  w^ith  the  organ  itself 
and  its  prepuce,  and  are  lost  in  the  labia  niajora  about  midway 
between  the  anterior  and  posterior  commissures. 

The  vestibule  is  a  triangular  interval,  with  the  apex  at  the  clitoris 
and  the  base  at  the  orifice  of  the  vagina,  the  sides  being  formed  by 
the  nymphse.  An  inch  below  the  clitoris  is  the  meatus  urinarius, 
the  margin  of  which  is  slightly  prominent,  and  is  placed  immedi- 
ately above  the  orifice  of  the  vagina. 

The  entrance  of  the  vagina  may  be  more  or  less  occluded  by  a 
hymen,  which  is  a  reduplication  of  mucous  membrane,  usually  of  a 
crescentic  form  with  the  concave  border  upwards.  The  carunculce 
myrtiformes  are  little  projections  from  the  vaginal  wall  left  by  the 
rupture  of  the  hymen.  On  each  side  of  the  vagina,  midway  between 
its  anterior  and  posterior  walls,  immediately  in  front  of  the  hymen, 
or  its  remains,  are  the  orifices  of  the  vulvo-vaginal  glands  (or  glands  of 
Bartholin).  The  orifices  of  numerous  sebaceous  follicles  will  also 
be  found  scattered  over  the  vulva. 

The  tissues  separating  the  lower  ends  of  the  vagina  and  rectum 
are  known  as  the  loerinceal  body,  and  sometimes  under  the  ill-selected 
term  of  perinseum.  The  base  of  the  perinseal  body,  formed  by  the 
integument  intervening  between  the  posterior  commissure  of  the 
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labia  and  the  anal  orifice,  is  from  an  inch  to  an  inch  and  a  half 
long,  hut  becomes  greatly  stretched  during  labour.  The  finger 
should  be  introduced  into  the  vagina  to  ascertain  the  position  and 
condition  of  the  cervix  and  os  uteri. 

Boundaries  of  the  Perinseum. — These  are  the  same  in  both 
sexes,  and  can  be  best  ascertained  by  placing  a  pelvis,  on  which  the 
ligaments  are  preserved,  in  the  same  position  as  the  subject,  when 
the  space  under  examination  will  be  seen  to  correspond  with  the 
I  inferior  aperture  of  the  pelvis.    In  front  is  the  symphysis  pubis, 
with  the  divergent  ischio-pubic  rami  extending  to  the  tuberosities  of 
j  the  ischia,  which  form  the  lateral  boundaries.    Posteriorly  are  the 
.  inferior  borders  of  the  great  sacro-sciatic  ligaments,  in  the  recent 
.  subject  overlapped  by  the  margins  of  the  glutei  maximi ;  and  form- 
!  ing  the  j)osterior  mesial  limit  of  the  space  is  the  extremity  of  the 
,  coccyx. 

The  perineeum  has  been  generally  considered  to  resemble  the 

'  heraldic  lozenge,  but  has  more  aptly  been  compared  to  an  inverted 
ace-of-hearts.    The  inferior  aperture  of  the  pelvis  is  larger  in  the 

I  female  than  in  the  male,  but  considerable  variation  in  the  space 
between  the  rami  of  the  pubes  will  be  found  in  different  individuals. 

I  As  a  rule  the  subpubic  angle  is  one  of  90°  or  more  in  the  female, 
but  is  less  than  a  right  angle  in  the  male. 

The  perinaeal  space  may  be  conveniently  divided  into  halves,  by  a 
line  passing  from  the  anterior  border  of  one  tuberosity  of  the  ischium 
to  the  other  ;  the  anterior  or  urethral  half,  the  perinceum  proper, 
contains  the  urino-genital  organs,  and  the  posterior  half,  or  ischio- 

,  rectal  region,  the  lower  extremity  of  the  bowel  and  the  ischio-rectal 
fossae.  It  will  be  seen,  however,  that  this  arbitrary  line  does  not 
coincide  exactly  with  the  true  anatomical  limits  between  the  two 
segments  of  the  perineeal  structures. 

Posterior  Space  in  both  Sexes. 

[A  little  cotton-wool  is  to  be  introduced  into  the  rectum,  and  the 
anus  is  to  be  carefully  sewn  up,  the  stitches  being  placed  as  near  the 

'  white  line  mentioned  above  as  possible.    A  transverse  incision  is 

!  then  to  be  made  in  front  of  the  anus,  connecting  the  two  tuberosi- 
ties, and  a  similar  one  across  the  lower  extremity  of  the  coccyx. 

1  These  are  to  be  joined  by  a  vertical  median  incision,  which  at  the 
anus  splits  into  two  parts  to  surround  that  orifice,  close  to  the  sutures, 

i  and  the  skin  is  to  be  reflected  on  each  side.l 

1 

The  integument  surrounding  the  anus  is  pigmented  and  beset 
with  hairs  and  large  sebaceous  follicles.    It  moreover  possesses 
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scattered  bundles  of  smooth  muscular  fibre  (corrugator  cutis  ani) 
contimious  with  the  dartos  of  the  scrotum  and  perinaeum ;  and 
small  furrows  which  radiate  from  the  anal  aperture.  The  veins  in 
this  region  are  very  liable  to  varicose  dilatation. 

The  External  Sphincter  Ani  (Fig.  Ill,  i6)  surroimds  the 
anus  and  lies  close  beneath  the  skin.  It  consists  of  two  symmetrical 
halves,  which  are  attached  to  the  tip  of  the  coccyx  behind,  and  meet 
about  an  inch  in  front  of  the  anus  at  the  tendinous  centre  of  the 
perinseum  ;  some  fibres  encircling  the  anus  without  attachment  to 
bone.  The  muscle  closes  the  lower  end  of  the  bowel,  and  is  supplied 
by  the  inferior  hsemorrhoidal  nerve  and  by  a  branch  of  the  fourth 
sacral  nerve. 

The  Tendinous  Centre  of  the  Perineum  is  the  name  applied 
to  a  spot  in  front  of  the  anus,  corresponding  to  the  point  of  meeting 
of  the  sphincter  ani  with  the  bulbo-cavernosi  and  transversi  perinaei. 

The  Internal  Sphincter  cannot  be  seen  at  present.  It  is  merely 
a  thickened  band  of  the  unstriped  circular  fibres  of  the  rectum,  and 
differs  therefore  in  structure  from  the  external  sphincter,  which  is  a 
voluntary  muscle.    It  lies  above  the  latter. 

[The  edge  of  the  gluteus  maximus  is  now  to  be  defined,  since  it 
forms  the  boundary  of  the  dissection  ;  it  will  be  found  extending  I 
obliquely  upwards  and  outwards  (in  this  position)  from  the  tip  of  | 
the  coccyx.  The  fat  filling  the  interspace  between  the  anus  and  the  I 
edge  of  the  muscle  (ischio-rectal  fossa)  is  to  be  carefully  removed  i 
piecemeal,  care  being  taken  to  preserve  the  inferior  heemorrhoidal  j 
vessels  and  nerve,  which  run  transversely  towards  the  bowel,  and  j 
also  a  little  branch  of  the  fourth  sacral  nerve  near  the  posterior  part  ; 
of  the  space,  as  well  as  the  small  sciatic  nerve  and  vessels  which  i 
escape  under  cover  of  the  muscle.  Other  branches  of  the  pudic  j 
vessels  and  nerve  maybe  seen  running  forwards  towards  the  scrotum,  ! 
and  should  be  avoided.]  i 

J 

! 

The  Ischio-rectal  Fossa  (Fig.  Ill)  is  the  space  on  each  side  i 

of  the  rectum,  bounded  superficially  by  the  gluteus  maximus,  ischial  , 

tuberosity,  and  great  sacro-sciatic  ligament  behind  ;  by  the  junction  | 

of  the  fascia  of  Colles  with  the  triangular  ligaments  in  front,  and  by  j 

the  sphincter  ani  internally.     Its  deep  boundaries  are,  on  the  inner  j 

side  the  levator  ani  and  coccygeus,  and  on  the  outer  side  the  obturator  | 

internus  lying  on  the  internal  surface  of  the  wall  of  the  pelvis.  Both  i  . 

these  muscles  are  covered  by  processes  derived  from  the  pelvic  fascia ;  | 
that  covering  the  obturator  and  coccygeus  being  called  the  obturator 
fascia,  and  that  upon  the  levator  ani  being  the  anal  fascia  (see 
diagram  of  pelvic  fascia).   When  the  finger  is  pushed  into  this  space, 
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it  is  arrested  by  the  junction  of  these  two  fasciae  above,  in  front, 
and  behind.  Superiorly  it  extends  to  a  depth  of  from  two  to  three 
inches,  while  anteriorly  it  may  be  traced  forward  nearly  as  far  as 
the  symphysis,  above  the  ledge  of  tissues  constituting  the  perinseum 


Fig.  110. 


proper ;  and  posteriorly  it  runs  for  some  distance  over  the  sacro- 
sciatic  ligaments  to  the  coccyx.    The  fossa  then  is  pyramidal  in 
frontal  section,  anvil-shaped  in  sagittal  section  (Fig.  110,  14). 
The  space  is  filled  with  loose  granular  fat,  which  is  traversed  by 


Fig.  110. — Diagrammatic  section  of 
left  of  the  ] 

1.  Pyriformis. 

2.  Sacrum. 

3.  Coccygeus. 

4.  Nerves. 

5.  Deep  triangular  ligament. 

6.  Great  sacro-sciatic  ligament. 

7.  Obturator  fascia. 

8.  Lesser  sacro-sciatic  ligament. 

9.  Subperitoneal  tissue. 

10.  Gluteus  maximus , 

11.  Fascia  transversal  is. 


perinseum  and  iscMo-rectal  fossa,  to  the 
an  line  (W.A.). 

12.  Levator  ani  with  its  fasciae. 

13.  Os  pubis. 

14.  Ischio-rectal  fossa. 

15.  Obturator  internus. 

16.  Deep  perinseal  interspace  with 

deep  transversus  perinaei. 

17.  Fascia  lata  of  thigh.. 

18.  Superficial  triangular  ligament., 

19.  Muscles  of  thigh. 

20.  Superficial   perinaeal  interspace 

with  muscles  of  penis. 
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the  inferior  hsemorrhoLdal  vessels  and  nerve.  On  the  outer  side, 
and  lying  above  the  inner  border  of  the  ischial  tuberosity  and  the 
falciform  process  of  the  great  sacro-sciatic  ligament,  are  found  the 
pudic  vessels  and  nerve  giving  off  haemorrhoidal  and  perinseal 
branches,  and  lying  in  a  fibrous  channel  (canal  of  Alcock)  formed 
by  the  obturator  fascia.  It  is  here  that  the  artery  can  be  effectually 
compressed  in  cases  of  haemorrhage  after  lithotomy.  The  perineeal 
branches  of  the  pudic  artery  and  nerve  leave  the  main  trunks  in 
the  anterior  part  of  the  ischio-rectal  fossa,  but  will  be  better  seen 
afterwards. 

Surgery. — The  tissues  in  the  ischio-rectal  fossa  are  more  or  less 
involved  in  the  several  forms  of  fistula  in  ano  ;  and  the  sphincter 
ani,  together  with  some  of  the  fat  and  a  small  branch  of  artery, 
will  be  more  or  less  divided  in  the  ordinary  operation  for  the  cure 
of  that  affection.  In  the  operation  of  lateral  lithotomy  the  left 
ischio-rectal  fossa  is  cut  into,  and  care  has  to  be  taken  not  to  injure 
the  rectum  on  the  inner  side,  the  pudic  artery  on  the  outer  side,  or 
the  bulb  in  front. 

The  Levator  Ani  Muscle  (Fig.  Ill,  i8)  arises  within  the 
pelvis.  It  is  attached  to  the  back  of  the  os  pubis,  about  an  inch 
below  the  crest,  to  the  inner  surface  of  the  sjDine  of  the  ischium,  and 
to  the  "  white  line  "  of  the  pelvic  fascia,  a  fibrous  band,  which  is 
stretched  betw^een  these  bony  points  and  coincides  with  the  separa- 
tion of  the  recto-vesical  and  ischio-rectal  j)lanes  of  fascia  from  the 
obturator  fascia.  It  is  now  seen  at  its  insertion  into  the  side  of  the 
lower  part  of  the  rectum,  and  behind  this  into  the  central  line  of  the 
perinaeum  (where  it  meets  its  fellow  of  the  opposite  side  in  a  median 
raphe), and  into  the  anterior  surface  of  the  extremity  of  the  coccyx. 
Its  free  anterior  border  runs  by  the  side  of  the  prostate  ;  its  posterior 
border  is  opposed  to  the  anterior  margin  of  the  coccygeus.  It  is 
covered  on  its  upper  surface  by  the  recto-vesical  fascia,  and  on  its 
lower  surface  by  the  ischio-rectal  fascia,  the  two  laminae  meeting 
at  its  free  anterior  border  (Fig.  110,  12). 

The  levator  ani  supports  the  abdomino-pelvic  viscera,  and,  when 
in  contraction,  helps  to  compress  them,  and  so  takes  a  part  in  the 
expulsion  of  their  contents.  It  is  also  an  extraordinary  muscle  of 
expiration,  since  it  assists  in  forcing  the  viscera  into  the  concavity 
of  the  diaphragm  ;  and  it  may  compress  the  prostatic  veins,  and  so 
conduce  to  the  erection  of  the  penis  and  the  expulsion  of  the 
prostatic  secretion.  It  is  doubtful  whether  it  has  any  direct  influ- 
ence upon  the  anal  aperture  either  as  a  dilator  or  constrictor.  It 
is  supplied  by  branches  from  the  third  and  fourth  sacral  nerves. 
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The  Inferior  Haemorrhoidal  Artery  (Fig.  Ill,  13)  arises 
from  the  iiitermd  pudic_^^  uiuUt  cdvit  of  the  iscliiuin,  and 

takes  a  nearly  transverse  course  imvards  to  the  anus  and  h)\ver 
end  of  the  rectum,  where  it  anastomoses  Avith  the  middle  htemor- 
rhoidal  hrancli  of  the  internal  iliac.     J^oice  comites  run  with  the 


arterv,  aui 


111 


pudic  vein. 


Fi-  111, 


r 


A  varicose  condition  of  the  inferior  hceniorrhoidal  veins,  where 
they  lie  beneath  the  mucous  membrane  of  the  lower  end  of  the 
rectum  and  around  the  anal  nuiri^in,  constitutes  the  atiection  called 
hiemorrhoids  or  piles.  The  enlarged  vessels  may  be  ligatured,  or 
dissected  away  with  the  superjacent  mucous  membrane. 


Fij.  111. — Supei-ficial  dissection  of  m 

1.  iDfeiior  pudendal  nerve. 

2.  Urethra. 

3.  External  or  posterior  superticial 

perin.Tal  nerve. 

4.  Crus  penis. 

0.  Superficial  perinseal  artery. 

6.  Deep  layer  of  superficial  fascia 

reflected  (Fascia  of  CoUes). 

7.  Internal  or  anterior  superticial 

perin-.eal  nerve. 

8.  Bulbo-caveniosus. 

9.  Muscular    branches    of  pudic 

nerve. 


ale  perina:'um  (drawn  by  J.  T.  Gray). 

10.  Ischio-cavernosus. 

11.  Pudic  artery  and  nerve. 

12.  Deep  perinieal  fascia  or  triangular 

ligament. 

13.  Inferior  hieniorrhoidal  artery  and 

nerve. 

14.  Reflection  of  the  deej)  layer  of 

superticial  perinieal  lasciaround 
transvi'rsus  perina>i. 

15.  Branch  of  fourth  sacral  nerve. 

16.  Sphincter  ani. 
18.  Levator  ani. 

20.  Gluteus  raaximus. 


236 


THE  PERINEUM. 


The  Inferior  Haemorrlioidal  Nerve  (Fig.  Ill,  13)  is  a 
branch  of  the  internal  pudic  nerve,  or  may  arise  separately  from 
the  lower  part  of  the  sacral  plexus,  taking  the  same  course  as 
the  pudic  nerve  in  the  same  sheath  of  fascia.  In  the  ischio-rectal 
fossa  it  runs  transversely  superficial  to  the  inferior  hsemorrhoidal 
vessels,  and  is  distributed  to  the  external  sphincter  and  skin  of 
the  anus,  giving  a  branch  forward  to  join  the  superficial  perineeal 
nerves. 

The  Ferinceal  branch  of  the  Fourth  Sacral  nerve  is  of  small  size 
and  not  readily  seen.  It  appears  at  the  side  of  the  coccyx  after 
piercing  the  coccygeus  muscle,  and  is  distributed  to  the  external 
sphincter. 

A  perforating  cutaneous  branch  of  the  sacral  plexus,  which  has 
passed  through  the  great  sacro-sciatic  ligament,  is  usually  found 
winding  round  the  edge  of  the  gluteus  maximus,  from  the  ischio- 
rectal fossa. 

Anterior  Space  in  the  Male. 

[The  scrotum  being  drawn  up  with  hooks,  an  incision  is  to  be 
made  in  the  median  line,  extending  from  the  central  point  of  the 
perinseum  to  within  three  inches  of  the  extremity  of  the  penis. 
The  skin  is  to  be  reflected  to  each  side,  and  the  testicles  held  out  of 
the  way  with  hooks.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  perinaeum  is 
divisible  into  two  layers — superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  is  continuous  with  that 
of  the  scrotum,  and  like  the  latter  is  fatless  and  contains  a  layer 
of  involuntary  muscular  fibre,  the  dartos. 

The  deep  layer  of  superficial  fascia  (Fig.  Ill,  6)  or  Fascia  of 
Colles,  is  brought  into  view  by  the  removal  of  the  superficial  layer 
as  a  distinct  membrane  in  thin  subjects,  but  is  not  easily  defined  in 
fat  ones.  It  is  continuous  in  front  with  the  fascia  of  the  scrotum 
and  penis,  and  over  the  root  of  the  penis  with  the  fascia  of  the 
abdomen  ;  laterally  it  is  attached  on  each  side  to  the  margin  of  the 
ischio-pubic  rami  as  far  back  as  the  tuberosity  ;  and  posteriorly  turns 
around  the  transversi  perinsei.'n^uscle^j^and  joins  the  posterior  border 
of  the  deep  perineeal  fascia  or  irtriang\ilar  ligament  (Fig.  110).  A 
pouch,  which  may  be  called  the  superficial  perinceal  interspace,  is 
thus  formed  between  the  fascia  of  Colles  and  the  triangular  liga- 
ment, and  encloses  the  root  of  the  penis  (the  bulb  of  the  cor- 
pus spongiosum  and  the  crura  of  the  corpora  cavernosa)  with  its 
surrounding  muscles,  vessels,  and  nerves.  This  interspace  is  of  im- 
portance surgically  with  regard  to  extravasation  of  urine.    If  extra- 
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vasation  should  occur  from  rupture  of  the  bulbous  or  adjacent 
portion  of  the  urethra,  either  from  external  violence  or  from  the 
unskilful  use  of  a  catheter  or  other  cause,  the  urine  is  effused  into 
the  pouch,  and,  being  prevented  by  the  union  of  the  two  fasciae 
posteriorly  from  running  back  to  the  anus,  and  by  their  lateral 
attachment  to  the  rami  of  the  pubes  and  ischium  from  extending 
on  to  the  thighs,  it  necessarily  distends  the  pouch  and  creeps  into 
the  scrotum  and  groin  and  on  to  the  abdomen. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinseal  vessels  and  nerves  dissected  out  ;  care  being 
taken  to  preserve  the  superficial  transverse  muscle,  which  runs 
outwards  from  the  central  point  of  the  perinseum.] 

The  Superficial  Perineeal  Artery  (Fig.  Ill,  5)  is  a  branch 
of  the  internal  pudic^  and  arises  under  cover  of  the  ramus  of  the 
ischium  near  the  front  of  the  ischio-rectal  fossa.  It  enters  the 
superficial  perineeal  pouch  of  fascia  by  ]3iercing  its  hinder  border, 
and  then  passes  forwards,  over  or  under  the  superficial  transversus 
perinsei  muscle,  to  supply  the  superficial  muscles  of  the  perinseum 
and  the  integuments  of  the  scrotum  and  anastomose  with  the 
external  pudic  arteries. 

The  Transverse  Perinaeal  Artery  (Fig.  Ill,  11)  is  a  branch 
of  the  internal  pudic,  arising  immediately  in  front  of,  or  with,  the 
preceding  vessel.  It  runs  towards  the  median  line  close  to  the 
superficial  transverse  muscle,  and  anastomoses  with  the  opposite 
artery  and  with  the  neighbouring  branches.  Veins  corresponding 
to  the  arteries  open  into  the  internal  pudic  vein. 

The  Perinaeal  iN'erve  (Fig.  Ill)  generally  leaves  the  pudic 
as  a  single  large  trunk  in  the  ischio-rectal  fossa,  and  supplies  two 
superficial  perineeal  nerves  ;  muscular  branches  to  the  external 
sphincter,  levator  ani,  and  the  three  muscles  in  the  corresponding 
half  of  the  superficial  perinaeal  inters23ace  (transversus  perinaei, 
ischio-cavernosus  and  bulbo-cavernosus) ;  and  a  branch  which  may  be 
followed  through  the  accelerator  urinae  to  the  bulb  of  the  urethra 
{hulho-urethral  nerve  of  Cruveilhier). 

The  external  or  posterior  superficial  perinatal  (3)  nerve  has  a 
short  course  in  the  ischio-rectal  fossa,  where  it  gives  a  branch  to 
the  anus.  It  then  pierces  the  reflection  of  the  deep  layer  of  super- 
ficial fascia,  and  gives  branches  to  the  scrotum,  forming  a  junction 
with  the  inferior  pudendal  nerve  and  usually  with  the  inferior 
haemorrhoidal  nerve. 

The  internal  or  anterior  (7)  nerve  accompanies  the  superficial 
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perinaeal  artery  either  over  or  under  the  transversiis  perinsei  muscle, 
and  is  distributed  to  the  scrotum  near  the  median  line,  where  it 
unites  with  its  fellow  of  the  opposite  side,  giving  also  one  or  two 
small  branches  to  the  levator  ani.  The  before  named  muscular  and 
urethral  twigs  may  spring  from  this  branch  instead  of  from  the 
perinseal  trunk. 

The  Inferior  Pudendal  Nerve  (Fig.  Ill,  i)  (Soemmering)  is 
a  branch  of  the  small  sciatic  nerve,  which  pierces  the  deep  fascia 
of  the  thigh  about  an  inch  in  front  of  the  tuberosity  of  the  ischium. 
It  varies  a  good  deal  in  size  and  distribution,  but  generally  runs 
inwards  and  forwards  to  the  scrotum  to  join  the  external  superficial 
perinseal  nerve. 

[The  superficial  vessels  and  nerves  are  to  be  turned  aside,  and 
the  muscles  dissected  out.  The  accelerator  urinae  is  in  the  median 
line,  the  erector  penis  parallel  to  the  ramus  of  the  pubes,  and  the 
transversus  perinsei  crosses  between  them  posteriorly  ;  the  muscles 
thus  bounding  a  triangular  space  in  which  a  part  of  the  triangular 
ligament  is  seen.] 

Superficial  Muscles  of  the  Perinaeum. 

The  muscles  in  the  superficial  perinseal  interspace  are  invested, 
each  by  a  fascia  proper  to  itself. 

The  Bulbo-cavernosus  (Fig.  Ill,  8)  (ejaculator seminis  ot accele- 
rator urince)  is  a  single  muscle,  composed  of  two  symmetrical  halves 
united  in  the  middle  line  by  a  delicate  fibrous  raphe.  The  fibres 
arise  from  the  central  point  of  the  perinseum  and  from  the  fibrous 
raphe  superficial  to  the  bulb,  and  are  inserted  as  follows  : — the  pos- 
terior fibres,  which  are  nearly  transverse  in  their  direction,  overlie 
the  bulb  and  are  lost  upon  the  superficial  triangular  ligament ;  the 
middle  fibres  encircle  the  corpus  spongiosum  and  meet  those  of  the 
opposite  side  in  a  median  raphe'  under  cover  of  the  corpora  caver- 
nosa ;  and  the  anterior  fibres  (inconstant)  pass  obliquely  outwards 
and  forwards,  enclosing  the  entire  circumference  of  the  root  of  the 
penis  and  the  dorsal  vessels  {compressor  vence  dorsalis). 

The  Ischio-cavernosus  (Fig.  Ill,  lo)  {erector  penis)  a  paired 
muscle,  covers  the  crus  penis.  It  arises  from  the  anterior  and 
inner  surface  of  the  tuberosity  of  the  ischium,  from  the  ramus  of 
the  ischium  and  also  from  the  fibrous  origin  of  the  crus,  and  ends 
in  an  aponeurosis  which  is  inserted  into  the  sides  of  the  crus  penis, 
and  sometimes  sending  a  slip  over  the  dorsal  vessels. 

The  Transversus  Perinaei  (Fig.  Ill,  14),  also  a  paired  muscle, 
is  very  variable  in  its  character.  It  arises  from  the  inner  side  of 
the  ramus  of  the  ischium,  and  running  forwards  and  inwards  meets 
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its  fellow  muscle  of  the  opposite  side  in  the  central  point  of  the 
perinseum,  where  it  often  blends  with  the  fibres  of  the  accelerator 
urinse  and  sphincter  ani. 

The  action  of  the  bulbo-cavernosus  is  to  expel  the  contents  of  the 
urethra  by  its  sudden  and  spasmodic  contraction.  It  is  not  put  in 
action  during  the  greater  part  of  the  act  of  micturition  ;  but  when 
the  flow  of  urine  has  ceased,  it  serves  to  eject  the  small  remaining 
portion  ;  or  it  may  be  used  to  arrest  the  flow  of  urine  suddenly,  when 
its  action  gives  rise  to  considerable  pain.  Its  action  during  coition 
is  expressed  by  the  name  ejaculator  seminis,  and  its  anterior  fibres, 
when  present,  aid  in  producing  erection  of  the  penis  by  compressing 
the  dorsal  vein.  The  ischio-cavernosi  may  assist  somewhat  in  the 
production  of  erection  by  compressing  the  corpus  cavernosum,  and 
more  directly  by  compressing  the  dorsal  vein  when  its  accessory  slip 
is  developed.  It  may,  too,  impress  some  voluntary  motion  upon 
the  penis  after  erection.  The  transversi  perincei  aid  the  action  of 
the  bulbo-cavernosus  by  fixing  the  tendinous  centre  of  the  peri- 
neeum. 

Surgery. — The  triangular  space  bounded  by  the  three  superficial 
muscles  is  important  surgically  as  being  the  point  to  which  the 
knife  reaches  in  the  incision  for  lateral  lithotomy.  In  the  first  inci- 
sion the  surgeon  cuts  freely  through  the  superficial  structures, 
dividing  the  superficial  perinjBal  and  inferior  haemorrhoidal 
vessels  and  nerves,  and  aiming  at  the  lower  part  of  this  space,  at 
which  point  the  finger  will  feel  somewhat  indistinctly  the  staff  in  the 
urethra.  The  deeper  incision  necessarily  divides  the  transverse 
muscle  and  artery,  together  with  the  lower  part  of  the  triangular  liga- 
ment, and  enables  the  operator  to  reach  the  staff  in  the  membranous 
portion  of  the  urethra. 

It  should  be  noticed  how  the  small  interval  between  the  anus  and 
the  bulb  of  the  urethra  can  be  increased  by  drawing  the  whole  penis 
upwards ;  this  fact  is  of  importance  in  relation  to  median  lithotomy, 
which  is  performed  in  this  space,  and  in  which  operation  there  is 
some  risk  of  wounding  the  bulb.  It  is  obvious  that  any  cutting 
operation  in  the  median  line  of  the  perinseum  would  be  accompanied 
by  but  little  haemorrhage,  until  the  Avascular  structure  of  the  bulb  or 
corpus  spongiosum  urethrse  is  reached. 

[The  bulbo-cavernosus  is  to  be  divided  in  the  middle  line,  and 
dissected  from  the  bulb  beneath  and  from  the  triangular  ligament, 
but  its  anterior  fibres  must  not  be  interfered  with.  The  transversus 
perinsei  is  to  be  removed,  and  the  ischio-cavernosus  detached  from 
the  bone  with  the  crus  penis,  which  will  be  seen  to  be  attached  to 
the  ischio-pubic  rami  for  nearly  an  inch.  The  crus  is  to  be  drawn 
forward,  a  branch  of  artery  going  to  it  being  carefully  preserved  ; 
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the  superficial  triangular  ligament  will  then  be  exposed.  It  may  be 
well  to  leave  the  crus  penis  undisturbed  on  the  right  side.] 

The  posterior  part  of  the  Corpus  Spongiosum  Uretlirse  will 

be  seen  to  be  a  dark,  vascular  body,  which  expands  to  form  the 
bulb,  immediately  in  front  of  the  triangular  ligament. 


Fig.  112. 


The  Bulb  (Fig.  112,  6)  is  slightly  expanded  from  side  to  side,  and 
consists  of  two  halves  united  by  a  delicate  septum  of  fibrous  tissue. 
It  is  closely  connected  above  with  the  triangular  ligament,  with 
which  its  delicate  fibrous  covering  is  continuous,  and  is  embraced  by 
the  two  halves  of  the  bulbo-cavernosus. 

The  Superficial  Triangular  Ligament  or  Deep  Perinaeal 
Fascia  (Fig.  112,  8)  is  a  strong  process  of  fibrous  tissue  stretching 


Fig.  112. — Deep  dissection  of  the  male  perina^um,  the  anterior  triangular  liga- 
ment being  removed  on  the  right  side  (drawn  by  J.  T.  Grray). 

1.  Right  crus  penis  (cut).  6.  Eulb  of  urethra. 

2.  Left  crus  penis  (cut).  ?•  Aitery  of  the  bulb. 

3.  Pudic  nerve.  8.  Superficial  triangular  ligament. 

4.  Deep  layer  of  superficial  fascia       9.  Deep  transversus  perintei  muscle. 

reflected  (Fascia  of  CoUes).  10.  Position     of     Cowper's  gland 

6.  Pudic  artery.  (right). 
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Lcross  the  pubic  arch,  being  attached  to  the  rami  of  the  os  pubis 
Lud  ischium  on  each  side,  behind  the  crura  penis.    It  is  almost 
lorizontal  in -the  erect  posture. 
The  apex  of  the  ligament  is  separated  from  the  sub-pubic  liga- 

Fi?.  113. 


lent  by  an  aperture  for  the  dorsal  vein  of  the  penis  ;  and  the  base, 
•hich  has  the  form  of  an  inverted  V  with  the  angle  at  the  tendinous 
mtre  of  the  perina3um,  is  continuous  with  the  fascia  of  Colles  where 


Fig.  113. 


Diagram  of  the  superficial 

I.  Sub-pubic  ligament  with  aperture 
for  dorsal  vein  of  the  penis. 

I.  Dorsal  vein  of  penis. 

).  Apertures  for  dorsal  artery  and 

nerve  of  the  penis. 
L  Dorsal  nerve. 
).  Cms  penis. 

).  Anterior  layer  of  triangular  liga- 
ment. 

".  Aperture  for    artery  of  corpus 

cavernosum . 
'«.  Dorsal  artery  of  penis. 
I'.  Superficial  trianu:ular  ligament. 

I I.  Deep  triangular  ligament. 
I  .  Iscliio-cavernosus. 

'.  Artery  of  corpus  cavernosum. 
H. 


and  deep  triangular  ligaments  ("NY. A.). 

13.  Aperture  for  artery  to  bulb. 

14.  Artery  to  bulb. 

15.  Urethral  aperture. 

16.  Pudic  veins. 

17.  Aperture  forCowper's  duct. 

18.  Dorsal  nerve. 

19.  Position  of  bulb. 

'20.  Position  of  Cowper's  gland. 

21.  Apertures  for  superficial  perinieal 

vessels  and  nerve. 

22.  Diternal  pudic  artery. 

23.  Fascia  of  Colles,  turned  back- 

wards. 

2-1  Posterior  border  of  perinoDal  ledge 
(jvmction  of  triangular  liga- 
ments with  fascia  of  Colles). 

R 


ii 
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this  turns  around  the  superficial  transversi  perinsei,  and  also  with 
the  base  of  the  deep  triangular  ligament. 


Fig.  114. 


It  is  perforated  about  an  inch  below  the  symphysis  by  the  mem- 
branous urethra  ;  above  this  point,  close  to  the  pudic  rami,  by  the 
dorsal  arteries  and  nerves  of  the  penis  ;  and  slightly  behind  and 


rig.  114. — Vertical  frontal  section  of  the  pelvis,  showing  fasciae,  modified  from 

Braune  (W.A.). 


1.  Bladder. 

2.  White  line. 

3.  Uvula  vesicae. 

4.  Subperitoneal  fat. 

5.  Prostate. 

6.  Obturator  internus. 

7.  Verumontanum. 

8.  Ischio-rectal  fascia. 

9.  Levator  ani. 

10.  Os  innominatum. 

11.  Membranous  urethra. 

12.  Recto-vesical  fascia,  parietal  and 

visceral  layers. 

13.  Pudic  vessels. 

14.  Obturator  fascia. 


15.  Pubic  arch. 

16.  Obturator  membrane. 

17.  Fascia  of  ischio-cavernosus. 

18.  Ischio-rectal  fossa,  anterior  exten- 

sion. 

19.  Crus  penis. 

20.  Deep  triangular  hgament. 

21.  Bulb. 

22.  Deep  transversus  perinsei. 

23.  Bulbo-cavernosus  with  its  fascia. 

24.  Superficial  triangular  ligament. 

25.  Integument. 

26.  Muscles  of  thigh. 
28.  Isehio-cavernosus. 
30.  Muscles  of  thigh.  ' 


cowper's  glands. 
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external  to  the  urethra  on  each  side  by  the  duct  of  Cowper's  glands 
and  the  artery  to  the  bulb  (Fig.  113). 

[It  is  advisable  not  to  proceed  any  further  with  the  dissection  of 
the  left  side  of  the  perinceum,  in  order  that  a  good  side  view  of  this 
region  may  be  obtained  in  a  subsequent  dissection.  On  the  right 
side  the  superficial  triangular  ligament  is  to  be  carefully  detached 
from  the  bone  and  from  its  attachments  below,  and  turned  towards 
the  median  line  ;  the  bulb  should  also  be  drawn  over  to  the  left 
side  with  the  hooks,  so  as  to  increase  the  sjDace  brought  into  view  as 
much  as  possible.  The  minute  structures  behind  the  superficial 
triangular  ligament  are  then  to  be  carefully  dissected.] 

The  deep  perinceal  pouch  or  interspace,  between  the  superficial  and 
deep  triangular  ligaments,  is  now  opened  up.  The  contents  are  the 
deep  transversus  perinsei  (compressor  urethrse)  ;  the  membran- 
ous portion  of  the  urethra  ;  Cowper^s.  glands  ;  portions  of  the  pudic 
vessels  and  dorsal  nerve  of  the  penis,  and  the  artery  to  the  bulb. 
The  sub-pubic  ligament  and  dorsal  vein  of  the  penis  lie  at  the 
anterior  angle  or  apex  of  the  interspace. 

The  Deep  Transversus  Perinaei  or  Compressor  Urethrae 
(Fig.  112,  7)  arises  from  the  inner  surface  of  the  ischio-pubic  rami, 
between  the  attachments  of  the  two  triangular  ligaments,  and  divides 
into  anterior  and  posterior  slips,  which  run  inwards  transversely 
across  the  median  line  to  enclose  the  membranous  portion  of  the 
I  urethra.    Within  the  fibres  of  the  compressor  on  each  side  are 
I  (1)  Cowper's  gland,  (2)  the  pudic  artery,  giving  off  the  artery  to 
the  bulb,  and  dividing  into  the  artery  to  the  corpus  cavernosum 
'  and  the  dorsal  artery  of  the  penis,  (3)  the  corresponding  veins,  and 
I  (4)  the  dorsal  nerve  of  the  penis,  a  branch  of  which  supplies  the 
I  muscle.    The  duct  of  Cowper's  gland  and  the  other  structures 
named  have  been  seen  to  pierce  the  superficial  triangular  ligament 
to  reach  the  superficial  pouch. 

1     [The  muscular  fibres  are  to  be  divided  near  the  urethra  in  order  to 
see  one  of  Cowper's  glands,  and  the  pudic  artery  and  nerve  with  their 
,  branches  are  to  be  followed  out  close  to  the  ischio-pubic  rami.] 

Cowper's  G-lands  (Fig.  112,  10)  lie  close  to  the  membranous 
portion  of  the  urethra,  one  on  each  side  of  the  median  line,  and 
i  are  most  readily  found  by  tracing  the  small  branch  of  supply  to 
^  each  gland  from  the  artery  to  the  bulb.    The  gland  resembles  a 
!  pea  in  size  and  shape,  and  consists  of  numerous  minute  lobules. 
Although  it  is  so  close  to  the  membranous  urethra,  the  duct  pierces 
the  superficial  triangular  ligament  to  open  into  the  bulbous  portion 
of  the  canal,  and  is  nearly  an  inch  long. 

R  2 
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The  membranous  portion  of  the  urethra  will  be  more  satisfac- 
torily examined  afterwards,  but  opportunity  should  be  taken  to 
feel  the  staff  in  the  urethra  at  this  point,  since  it  is  here  that  tube 
would  be  opened,  on  the  left  side  in  the  operation  of  lateral  litho- 
tomy, or  in  the  middle  line  in  the  median  operation. 


Fig.  115. 


The  Pudic  Artery  (Fig.  115,  9),  one  of  the  two  terminal 
branches  of  the  anterior  division  of  the  internal  iliac,  will  be  j 
found  under  cover  of  the  pubic  arch.  After  running  in  Alcock's  I 
canal  (p.  234)  in  the  outer  wall  of  the  ischio-rectal  fossa,  and 
giving  off  its  inferior  haemorrhoidal  and  superficial  perinseal 
branches,  it  pierces  the  deep  triangular  ligament  near  its  base  to 
enter  the  deep  perinseal  interspace.      Here  it  runs  in  the  fibres 


Pig.  115. — Arteries  of  the  perinajum  (from  Wilson).    On  the  right  side  the 
superficial  arteries  are  seen,  on  the  left  the  deep. 


1.  The  penis;  the  crus  penis  of  the 

left  side  is  cut  through. 

2.  Accelerator  urinse  muscle. 

3.  Erector  penis. 

4.  Anus  surrounded  by  the  sphincter 

ani. 

5.  Eami  of  ischium  and  pubes. 

6.  Tuberosity  of  ischium. 

7.  Lesser  sacro-sciatic  hgament. 

8.  Coccyx. 

9.  Internal  pudic  artery,  crossing  the 

spine  of  the  ischium  and  enter- 


ing the  perinceum.  1 

10.  Inferior  hsemorrhoidal  branches.  1 

11.  Superficial  perinacal  artery,  giving  { 

ofi*  the  transverse  artery  upon! 
the  transversus  perina^i  muscle. : 

12.  The  same  artery  on  the  left  side  , 

cut  oft'.  j 

13.  Artery  of  the  bulb. 

14.  The  artery  of  the  corpus  caverno- 

sum  and  the  dorsal  artery  0: 
the  penis. 
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of  the  compressor  iirethrae,  close  to  the  ischio-pubic  rami,  and 
gives  oft'  the  arteries  to  the  bulb  and  corpus  cavernosum,  and 
terminates  in  the  dorsal  artery  of  the  penis. 

The  Artery  to  the  Bulb  (Fig.  112,  7)  passes  transversely  in- 
wards to  sujDply  the  bulb,  to  reach  which  it  has  to  pierce  the 
superficial  triangular  ligament  close  to  the  middle  line.  It  generally 
gives  a  branch  to  Cowper's  gland  of  the  same  side. 

The  size  and  jDosition  of  the  artery  to  the  bulb  vary  considerably, 
[and  are  of  importance  with  reference  to  lateral  lithotomy.  When 
I  the  origin  is  as  far  forwards  as  represented  in  Fig.  115  the  artery 
I  must  be  free  from  danger,  but  if  it  should  arise  farther  back  (and 
it  is  occasionally  found  in  the  ischio-rectal  fossa),  it  would  be  liable 
to  be  cut,  and  might  give  rise  to  troublesome  or  even  fatal 
haemorrhage. 

The  Artery  to  the  Corpus  Cavernosum  (Fig.  115,  14) 
pierces  the  superficial  triangular  ligament  to  enter  the  crus.  It  is 
accompanied  by  a  vein. 

The  Dorsal  Artery  of  the  Penis  pierces  the  fore  part  of  the 
Isuperficial  triangular  liganaent,  and  then  the  suspensory  ligament, 
to  reach  the  upper  surface  of  the  organ,  Avhere  it  will  be  subse- 
quently traced. 

When  the  piidic  artery  is  small,  the  dorsal  arteries  are  derived 
from  the  trunks  of  the  internal  iliacs,  and  reach  the  penis  by 
jpiercing  both  triangular  ligaments  on  each  side  of  the  dorsal 
Ivein. 

i    The  Dorsal  Vein  of  the  Penis  runs  between  the  sub-pubic  and 
itriangular  ligaments  to  join  the  prostatic  plexus  of  veins. 
I    The  Internal  Pudic  Vein  receives  tributaries  corresponding  to 
the  branches  of  the  pudic  artery,  and  terminates  in  the  internal 
iiliac  vein. 

The  Pudic  !N"erve  (Fig.  112,  3)  lies  below  the  artery  in  the 
[schio-rectal  fossa,  where  it  gives  off  its  heemorrhoidal  and  perinseal 
branches,  and  ends  in  the  dorsal  nerve  of  the  penis.  The  latter 
accompanies  the  pudic  artery  through  the  deep  perinaeal  interspace, 
,ying  to  its  outer  side  in  the  fibres  of  the  compressor  urethrse  and 
supplying  the  muscle,  finally  piercing  the  superficial  triangular  liga- 
nent  with  and  external  to  the  dorsal  artery.  Its  course  and  distri- 
bution on  the  penis  will  be  seen  later. 

The  Deep  Triangular  Ligament  (Figs.  110,  113)  closely  re- 
embles  the  superficial  triangular  ligament  in  its  mode  of  attachment 
0  the  ischio-pubic  rami,  but  is  placed  higher  and  may  be  regarded  as 
!  -  continuation  of  the  obturator  fascia  across  the  sub-pubic  arch.  It  is 
n  contact  helow  with  the  deep  transversus  perinsei,  and  above  with  the 
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fat  of  the  anterior  extension  of  the  ischio-rectal  fossa,  the  apex  of 
the  prostate,  the  recto-vesical  fascia,  and  the  anterior  fibres  of  the 
levator  ani.  It  is  pierced  by  the  internal  pudic  vessels  and  dorsal 
nerve  of  the  penis,  and  by  the  urethra.  The  dorsal  vein  of  the 
penis  runs  between  its  apex  and  the  sub -pubic  ligament. 

[The  flaps  of  skin  should  be  carefully  sewn  together  before  the 
body  is  removed  from  its  position.] 

Anterior  Space  in  the  Female. 

[A  little  cotton-wool  is  to  be  inserted  in  the  vagina,  and  the 
margins  of  the  labia  majora  are  to  be  fastened  together  by  a  few 
stitches.  An  incision  is  then  to  be  carried  transversely  above  the 
junction  of  the  labia,  from  which  two  vertical  incisions,  as  near  the 
margin  of  each  labium  as  convenient,  are  to  be  prolonged  to  the 
central  point  of  the  perinseum.  The  flaps  of  skin  can  now  be 
reflected  from  the  middle  line,  if  the  transverse  incision  behind 
the  labia  has  been  already  made.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  female 
perinseum  resembles  that  of  the  male,  in  being  divisible  into  two 
layers — superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  is  continuous  with  the 
fascia  of  the  body  generally,  and  usually  contains  much  fat  beneath 
the  integument  of  the  labium. 

The  deejp  layer  of  superficial  fascia  is  not  so  strongly  marked  as 
in  the  male,  but  has  the  same  connections.  It  is  continuous  with 
the  deep  fascia  of  the  groin,  and  is  attached  on  each  side  to  the 
margins  of  the  rami  of  the  os  pubis  and  ischium,  nearly  to  the  tube- 
rosity. It  then  makes  a  turn  around  the  superficial  transversus 
perinsei  muscle  on  each  side,  and  joins  the  triangular  ligament. 

Owing  to  the  position  of  the  vulva,  the  deep  layer  of  superficial 
fascia  is  divided  in  the  middle  line  and  becomes  continuous  with 
the  sheath  of  the  vagina  ;  and  the  pouch  between  the  deep  layer 
of  superficial  fascia  and  the  triangular  ligament  (p.  236)  is  divided 
into  two  parts,  which  have  been  named  the  pudendal  or  vulvo-scrotal 
sacs  of  Broca. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinatal  vessels  and  nerves  dissected  out,  care  being 
taken  to  preserve  the  transversus  perinsei  muscle,  which  passes 
outwards    and  backwards  from  the  central  point  of  the  perineeum.] 

The  Superficial  Perinseal  Artery  (artery  of  the  labium) 
(Fig.  116,  5)  is  a  branch  of  the  internal  pudic  artery,  and  is  larger 
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than  in  the  male.  It  arises  under  cover  of  the  ramus  of  the 
ischium  and  runs  forwards  and  inwards,  to  enter  the  pouch  of  fascia 
by  piercing  the  hinder  border  of  the  triangular  ligament,  then 


passing  over  or  under  the  superficial  transversus  perinsei  muscle  to 
supply  the  superficial  muscles  of  the  perina3um  and  the  labium. 

The  Transverse  Artery  (Fig.  116,  4)  is  a  branch  of  the  internal 
£udic,  arising  immediately  in  front  of  or  with  the  preceding  vessel. 


Fig.  I16.--The  female  ] 

1.  Pudic  arterj^ 

2.  Branch  to  levator  ani. 

3.  Inferior  hsemorrhoidal  artery. 

4.  Transverse  artery. 

5.  Great  labial  (superficial  perinieal) 

artery. 

7.  Dorsal  artery  of  clitoris. 

8.  Artery  of  bulb. 

9.  Artery  to  or  us  clitoridis. 

10.  Inferior  hsemorrhoidal  nerve. 

11.  Pudic  nerve. 

12.  Muscular  branch. 

13.  Internalsuperficialperinsealnerve. 

14.  External     superficial  perinseal 

nerve. 

15.  Its  junction  with — 

16.  Inferior  pudendal  nerve. 

17.  Small  sciatic  nerve. 


dnsGum  (from  Savage). 

18,  18.  Dorsal  nerve  of  clitoris. 

19.  Ilio-inguinal  nerve. 
A.  Anus. 

C.  Clitoris. 
M.  Meatus  urinarius. 
L.  Great  sacro-sciatic  ligament. 
V.  Yagina. 
0.  Coccyx. 

T.  Tuberosity  of  ischium. 
a.  Gluteus  maximus. 

c.  Levator  ani. 

d.  Transversus  perinsei. 

e.  Compressor  bulbi. 
cj.  Erector  clitoridis. 

h.  Triangular  ligament  (cut). 

i.  Biceps  and  semi-tendinosus. 
j.  Adductor  magnus. 

li.  Gracilis. 
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It  runs  towards  the  median  line  close  to  the  superficial  transverse 
muscle,  and  anastomoses  with  the  opposite  artery  and  with  the 
neighbouring  branches.  Veins  corresponding  to  the  arteries  open 
into  the  internal  pudic  vein. 

The  Superficial  Perinaeal  HSTerves  (Fig.  116)  are  two  in 
number,  and  are  branches  of  the  pudic  nerve. 

The  internal  or  anterior  (13)  nerve  runs  upwards  and  inwards, 
entering  the  pouch  of  fascia  and  being  distributed  to  the  posterior 
part  of  the  vulva. 

The  external  ov  posterior  (14)  nerve  is  larger,  and  is  distributed 
to  the  superficial  muscles  of  the  perinaeum,  forming  a  junction  with 
the  inferior  pudendal  nerve. 

The  Inferior  Pudendal  Nerve  (Fig.  116,  16)  is  a  branch  of 
the  small  sciatic  nerve,  which  pierces  the  deep  fascia  of  the  thigh 
about  an  inch  in  front  of  the  tuberosity  of  the  ischium.  It  is 
usually  of  small  size  in  the  female,  and  runs  upwards  and  inwards 
to  join  the  external  superficial  perinseal  nerve. 

[The  superficial  vessels  and  nerves  are  to  be  turned  aside  and  the 
muscles  dissected  out.  The  muscles  are  much  less  distinct  than  in 
the  male  perinseum,  and  it  is  impossible  to  trace  all  their  fibres 
without  maceration  and  preparation,  which  it  is  impracticable  for 
the  student  to  undertake  ;  he  will  be  able  to  make  out  sufficient 
however  to  assist  materially  in  following  the  description.] 

The  Perinaeal  Body  of  Savage  (Fig.  117,  14),  peculiar  to 
women,  consists  of  an  elastic  mass  of  tissue  placed  between 
the  orifices  of  the  vagina  and  rectum,  and  uniting  all  the  struc- 
tures which  meet  in  the  central  point  of  the  perinseum.  Its  use 
appears  to  be  to  allow  of  great  stretching,  without  tearing,  during 
parturition. 

The  Superficial  Muscles  (Figs.  116  and  117)  of  the  female 
perinaeum  closely  resemble  those  of  the  male,  with  the  exception 
that  the  two  portions  of  the  central  muscle,  corresponding  to  the 
bulbo-cavernosus,  are  sej^arated  by  the  vulva.  On  each  side  there- 
fore of  the  vulva  will  be  found  the  half  of  the  bulbo-cavernosus ; 
lying  on  the  ramus  of  the  os  pubis,  the  erector  clitoridis  ;  and, 
passing  from  the  tuber  ischii  to  the  central  point  of  the  perinaeum, 
the  transversus  perinsei. 

The  Bulbo-Cavernosus  (sphincter  vaginae)  (Fig.  117,  5)  arises 
on  each  side  from  the  elastic  perinaeal  body  between  the  anus  and 
vagina,  a  few  of  its  superficial  fibres  being  prolonged  into  the 
sphincter  ani;  it  also  arises  from  the  reflection  of  the  deep  layer 
of  superficial  fascia  (ischio-perinaeal  ligament  of  Savage)  for  nearly 
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an  inch,  and  decussates  with  the  inner  fibres  of  the  transversus. 
The  fibres  of  the  muscle  overlie  the  bulbus  vestibuli  and  glands  of 
Bartholin,  and  are  divisible  into  three  sets,  corresponding  to  those  of 
the  bulbo-cavernosus  of  the  male.  The  anterior  fibres  pass  forward 
on  each  side  of  the  vulva  to  meet  those  of  the  opposite  muscle 
upon  the  clitoris,  and  to  be  partially  inserted  into  the  sheath  of  the 
clitoris  ;  the  middle  fibres  pass  beneath  the  clitoris  and  over  the 
great  veins  upon  the  urethra  {^ars  intermedialis) ,  which  are  analogous 
to  the  corjDus  spongiosum  of  the  male,  and  meet  those  of  the  opposite 
side  ;  the  posterior  fibres  pass  on  to  the  triangular  ligament  (Savage). 

The  Erector  Clitoridis  (Fig.  117,  3)  resembles  the  erector  penis 
in  the  male,  and  though  actually  smaller  in  size,  bears  a  much 
larger  proportion  to  its  organ  than  that  muscle.  It  arises  from  the 
front  of  the  tuber  ischii,  and  is  inserted  on  the  sides  of  the  crus 
clitoridis. 

The  Transversus  Perinaei  (Fig.  117,  7)  arises  from  the  inner 
side  of  the  ramus  of  the  ischium,  and  meets  its  fellow  muscle  of  the 
opposite  side  in  the  central  perinseal  body,  where  it  is  blended  with 
the  fibres  of  the  bvilbo-cavernosus  and  sphincter  ani,  and  the  deep 
part  of  the  sphincter  vaginae. 

The  Levator  Ani  (Fig.  117,  11)  is  divided  by  Savage  into  three 
parts  :  1.  The  puho-coccygeus,  now  seen  in  part,  its  fibres  having 
the  same  direction  as  the  sphincter  ani.  It  arises  from  the  back  of 
the  pubes,  and  its  fibres  cross  the  rectum  between  the  superficial 
and  deep  sphincters,  and  are  inserted  into  the  side  of  the  last  two 
bones  of  the  coccyx.  2.  The  ohturato-coccygeus,  which  arises  from 
the  line  of  division  of  the  j)elvic  fascia  into  obturator  and  recto- 
vesical layers  (loliite  line)^  and  is  also  inserted  into  the  side  of  the 
last  two  bones  of  the  coccyx.  3.  The  ischio-coccygeus,  corresponding 
to  the  coccygeus  muscle  as  ordinarily  described,  and  extending 
from  the  spine  of  the  ischium  to  the  side  of  the  coccyx. 

[The  bulbo-cavernosus  muscle  is  to  be  divided  at  its  origin  and 
turned  up,  after  being  dissected  from  the  bulbus  vestibuli  beneath 
and  from  the  triangular  ligament.  The  superficial  transversus 
perinsei  is  to  be  removed,  and  the  erector  clitoridis  detached  from 
the  bone  with  the  crus  clitoridis,  which  will  be  seen  to  be  a  vascular 
body  attached  to  the  ramus  of  the  pubes  for  half  an  inch.  This 
is  to  be  drawn  forward,  a  branch  of  artery  going  to  it  being  pre- 
served, and  the  triangular  ligament  will  be  exposed.] 

The  Bulb  of  tlie  Vagina  (Fig.  117,  8)  or  bulbus  vestibuli  of 

Kobelt  corresponds  precisely  to  one  half  of  the  bulb  of  the  male. 
It  is  a  vascular  body  placed  on  the  side  of  the  orifice  of  the  vagina, 
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and  enclosed  in  a  sheath  of  fascia  derived  from  the  triangular  liga- 
ment or  deep  perinaeal  fascia.  Each  bulb  is  about  an  inch  long,  and 
is  composed  of  a  plexus  of  veins,  which  communicate  with  those  of 

Fig.  117. 


the  opposite  side  beneath  the  clitoris.  The  forepart  of  the  plexus 
is  sometimes  known  as  the  ^ars  intermedialis. 

The  Superficial  Triangular  Ligament  resembles  that  of  the 
male,  and  is  a  strong  process  of  fibrous  tissue  stretching  across  the 


Fig.  117. — The  superficial  muscles 

1.  Pubes, 

2.  Clitoris. 

3.  Erector  clitoridis. 

4.  Vestibule. 

5.  Bulbo-cavernosus  muscle. 

6.  Urethra. 

7.  Superficial  transverse  muscle. 

8.  Bulb  of  vagina. 


of  the  female  perinseum  (from  Savage) . 

9.  Obturator  internus  muscle. 

10.  Vagina. 

11.  Levator  ani  muscle. 

12.  Vulvo-vaginal  gland. 

13.  Sphincter  ani  externus. 

14.  The  perinseal  body. 

15.  Gluteus  maximus. 

16.  Anus. 
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pubic  arch,  to  be  attached  to  the  rami  of  the  os  pubis  and  ischium 
on  each  side  beneath  the  crura  clitoridis.  It  is  perforated  by  the 
urethra  and  is  divided  posteriorly  by  the  vagina,  with  the  coats  of 
which  it  is  firmly  incorporated;  it  gives  passage  also  to  the  terminal 
branches  of  the  pudic  arteries  and  nerves,  as  in  the  male,  and  to 
the  large  veins  of  the  clitoris  and  bulbi  vestibuli,  which  pass  to  the 
plexus  around  the  base  of  the  bladder. 

[The  superficial  triangular  ligament  is  to  be  carefully  detached 
from  the  bone  and  removed,  when  the  deep  transversus  perinsei  and  the 
terminal  branches  of  the  pudic  artery  and  nerve  are  to  be  dissected.] 

The  Deep  Transversus  Perinaei  (Compressor  Urethrse)  has 
the  same  attachments  as  in  the  male,  but  consists  largely  of  un- 
striped  fibre. 

Involuntary  circular  fibres  surround  the  whole  length  of  the 
female  urethra,  and  may  correspond  to  a  portion  of  the  prostate  in 
the  male. 

The  G-lands  of  Bartholin  (Fig.  117,  12)  correspond  to  Cowper's 
glands  in  the  male,  but  are  more  superficially  placed.  Each  gland 
is  of  the  size  of  a  small  bean,  and  is  situated  behind  the  bulb.  Its 
minute  duct  opens  on  the  mucous  surface  in  front  of  the  hymen 
about  midway  between  the  clitoris  and  posterior  commissure. 

Pudic  Artery  and  iN'erve  (Fig.  116).  The  terminations  of  the 
pudic  artery  and  nerve  in  the  female  correspond  closely  to  those  of 
the  male,  but  are  much  smaller.  The  artery  lies  under  cover  of  the 
rairius  of  the  os  pubis  with  the  nerve,  and  gives  off  arteries  to  the 
bulb  and  crus  clitoridis,  and  the  dorsal  artery  of  the  clitoris. 

The  artery  of  the  bulb  (8)  runs  transversely  inwards,  and 
terminates  in  the  bulb  of  the  vagina. 

The  artery  to  the  crus  clitoridis  (9)  is  very  small,  and  is  lost  in 
that  organ.     It  is  accompanied  by  a  vein. 

The  dorsal  artery  of  the  clitoris  (7)  reaches  the  dorsum  of  the 
organ  with  the  corresponding  nerve. 

The  Dorsal  Vein  of  the  clitoris  is  of  large  size,  and  passes  back- 
wards to  open  into  the  great  veins  around  the  neck  of  the  bladder. 

The  Pudic  Nerve  (11)  gives  off  muscular  branches  (12),  and  ends 
in  the  dorsal  nerve  of  the  clitoris  (18),  which  bears  a  much  larger 
proportion  to  that  organ  than  the  corresponding  nerve  of  the  penis. 

The  Deep  Triangular  Ligament  differs  from  that  in  the  male 
only  in  being  pierced  by  the  vagina. 

[The  flaps  of  skin  should  be  carefully  fastened  together  with 
stitches  before  the  body  is  moved  from  its  position.] 
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DlSSECTIOX  OF  THE  ABDOMINAL  WaLL. 

Tlie  dissection  of  the  Perinaeum  ha^dng  been  corapletecl,  tlie 
student  slionld  proceed  to  examine  the  abdominal  wall,  the  condition 
of  which  will  vary  considerably  in  different  subjects.  In  a  fat 
subject  the  wall  of  the  abdomen  will  be  smooth  and  uniform,  but  in 
a  thin  muscuhir  subject  the  prominences  of  the  muscles  will  be 
readily  recognised.  In  all  bodies  the  umbilicus  will  be  seen  in  the 
median  line  about  midway  between  the  pubes  and  the  ensiform 
cartilage  of  the  sternum,  and  nearly  in  a  line  with  the  highest  point 
of  the  iliac  crest,  and  it  should  be  noted  whether  there  is  any  pro- 
trusion at  this  point,  constituting  an  exomphalos  or  umbilical  hernia. 
The  median  line  above  the  umbilicus  will  be  found  to  be  slightly 
depressed,  corresponding,  as  will  be  afterwards  seen,  to  the  linea 
alba.  Below  the  umbilicus  is  performed  the  operation  of  paracen- 
tesis or  tapping  the  abdomen,  and  it  should  be  noticed  that  no 
mesial  furrow  exists  in  this  situation. 

On  each  side  of  the  median  line  and  parallel  to  it,  is  the  promi- 
nence caused  by  the  rectus  abdominis  muscle,  bounded  externally 
by  the  liiiea  semilunaris,  and  occasionally  the  markings  in  that 
muscle  known  as  the  linece  traiisversce  can  be  seen  through  the  skin. 
Immediately  above  the  pubes  and  close  to  the  median  line  is  occa- 
sionally seen  the  prominence  of  the  pyramidalis  muscle  on  each 
side.  The  jDubic  crest  and  spine  will  be  recognised  with  the  finger, 
and  PoiijKirfs  ligament,  attached  to  the  latter,  will  be  followed  along 
the  fold  of  the  groin  to  the  anterior  superior  spinous  process  of  the 
ilium.  On  the  sides  of  the  lower  part  of  the  thorax,  the  inter- 
digitations  of  the  obliquus  externus  with  the  serratus  magnus  may 
be  seen  through  the  skin,  in  a  well-developed  subject,  and  a  lateral 
subcostal  fossette  indicates  the  upper  end  of  the  linea  semilunaris. 
Below,  the  iliac  crest  will  be  found  curving  backwards  and 
upwards  from  the  anterior  superior  spine,  and  a  tubercular  pro- 
minence is  felt  a  little  in  front  of  its  midpoint  between  its  two 
extremities. 

The  condition  of  the  abdominal  rings  and  inguinal  canal  should 
be  carefully  examined  before  the  skin  is  removed.  If  the  spermatic 
cord  be  traced  up  from  the  testis,  it  may  be  felt  to  disappear  through 
an  opening  known  as  the  external  abdominal  ring,  and  even  in  a 
perfectly  well  formed  subject  the  fore-finger  can  be  passed  into  the 
ring  with  tolerable  facility,  if  pushed  up  from  below,  carrying  the 
scrotum  before  it.  In  a  subject  with  a  tendency  to  hernia,  the 
finger  can  be  carried  along  the  inguinal  canal  to  the  internal 
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abdominal  ring,  or  if  a  rupture  actually  exists,  may  be  passed  into  the 
abdominal  cavity,  pushing  the  loose  skin  before  it.  If  any  tumour 
of  the  scrotum  should  happen  to  be  present,  it  should  be  carefully 
examined  and  its  nature  diagnosed,  with  a  view  to  confirmation  by 
subsequent  examination. 

In  the  female,  the  abdominal  ring  is  usually  of  small  size,  and 
generally  too  contracted  to  admit  the  finger,  but  may  be  enlarged 
by  a  hernia.  The  projection  above  the  pubes,  which  is  covered  with 
hair  and  known  as  the  mons  Veneris,  is  due  simply  to  a  development 
of  fat  in  the  superficial  fascia  at  this  point.  The  skin  of  the  abdomen 
of  women  who  have  borne  children  is  marked  by  numerous  small 
white  scars,  the  result  of  its  over-distension  during  pregnancy. 

Percussion  and  palpation  should  be  carefully  practised,  in  order 
to  make  out  the  limits  of  the  principal  organs  of  the  abdomen 
before  the  dissection  is  begun.  The  presence  of  fluid  in  the  perito- 
neal cavity  may  be  ascertained  by  the  production  of  fluctuation, 
between  the  hands  applied  on  opposite  sides  of  the  abdomen. 

[In  order  to  dissect  the  abdominal  wall,  it  is  necessary  to  distend 
the  abdomen  fully  with  air.  To  do  this,  a  narrow  knife  should  be 
thrust  through  the  umbilicus  into  the  peritoneal  cavity,  and  a 
blowpipe  should  be  inserted.  A  circular  incision  should  previously 
be  made  through  the  skin  round  the  umbilicus,  and  a  piece  of 
whipcord  tied  round  the  blowpipe  in  the  groove  cut  in  the  skin. 
When  the  abdomen  has  been  fully  distended,  the  blowpipe  is  to  be 
withdrawn,  and  the  opening  carefully  secured. 

One  incision  is  to  be  carried  from  the  ensiform  cartilage  to  the 
pubes  (avoiding  the  umbilicus),  and  another  along  the  crest  of  the 
ilium  and  from  the  anterior  superior  spine  of  the  ilium  horizontally 
to  the  middle  line,  joining  the  first  at  right  angles.  A  third  at 
the  level  of  the  ensiform  cartilage  is  to  reach  well  back  to  the 
loins.  The  skin  is  then  to  be  reflected  from  the  median  line  by 
these  incisions.] 

The  Superficial  Fascia  in  this  region  resembles  that  throughout 
the  body,  but  is  sometimes  much  loaded  with  fat ;  it  is  to  be  re- 
flected by  the  same  incisions  as  the  skin,  and  in  doing  this  there 
will  be  found  in  it  the  cutaneous  nerves. 

The  Cutaneous  HSTerves  (Fig.  118)  consist  of  two  sets,  anterior 
and  lateral.  The  anterior  nerves,  which  are  very  small,  will  be 
found  in  two  rows,  one  close  to  the  linea  alba,  and  the  other  piercing 
the  tendon  of  the  external  oblique  two  inches  from  the  median  line  ; 
the  lateral  branches  will  be  found  of  greater  length,  running  along 
the  fibres  of  the  same  muscle  and  also  giving  a  few  small  twigs 
backwards.  Both  sets  are  derived  from  the  seven  lower  dorsal  spinal 
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*    Fig.  118. 


Fig.  118. — The  nerves  of  the  abdominal  wall  (from  Hirschfeld  and  Leveille). 


1.  Pectoralis  major  (cut). 

2.  Serratus  magniis. 

3.  Latissimus  dorsi. 

4.  Intercostal  muscles. 

5.  Eectus  abdominis. 

6.  SectioQ  of  obliquus  externus. 

7.  Obliquus  intern  us. 

8.  Transversalis  abdominis. 

9.  9.  Ninth  dorsal  nerve. 

10,  10.  Tenth  dorsal  nerve. 

11,  11.  Eleventh  dorsal  nerve. 

12,  12.  Twelfth  dorsal  nerve. 


13.  Lateral  cutaneous  branch  of  first 

lumbar  (ilio-hj^pogastric) . 

14.  Anterior  cutaneous  branch  of  ilio- 

hypogastric. 

15.  Anterior  cutaneous  branch  of  ilio- 

inguinal. 

16.  Ilio-hypogastric  and  ilio-inguinal 

nerves. 

17.  Lateral    cutaneous    branch  of 

second  intercostal  nerve. 

18.  Lateral  cutaneous  branch  of  in- 

tercostal nerve. 
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nerves.  About  two  inches  behind  the  anterior  spine  of  the  ilium 
and  half  an  inch  above  the  crest  will  be  found  the  lateral  cutaneous 
branch  of  the  last  dorsal  nerve,  and  close  upon  the  crest  of  the  bone,  a 
little  posterior  to  the  preceding  nerve,  will  be  seen  the  iliac  branch 
of  the  ilio-hyijogastric  nerve  (1st  lumbar),  both  of  them  going  to  the 
buttock (13),  while  the  hypogastric  branch  of  the  latter  nerve  maybe 
traced  in  the  hyjDogastric  region  over  the  lower  part  of  the  rectus. 

Accompanying  the  nerves  will  be  found  (in  a  well  injected  body 
only)  small  brandies  of  arteries  derived  from  the  intercostal, 
internal  mammary,  and  epigastric  arteries. 

[The  external  oblique  muscle  is  to  be  cleaned,  the  dissector  begin- 
ning from  below  on  the  right  side,  and  from  above  on  the  left,  and 
taking  care  not  to  remove  its  tendon  near  the  median  line  by 
mistake.  The  interdigitations  with  the  serratus  magnus  and 
latissimus  dorsi  are  to  be  carefully  defined.] 

The  Obliquus  Externus  (Fig.  119,  12)  has  its  upper  attach- 
ment ^  from  the  outer  surfaces  of  the  honj^  portions  of  the  eight 
lower  ribs,  and  from  the  intercostal  fascia  between  the  bones,  and 
interdigitates  with  the  serratus  magnus  by  four  or  five  points  above, 
and  with  the  latissimus  dorsi  by  three  or  four  points  below.  Its 
fibres  pass  downwards  to  the  middle  line  and  pelvis  (p.  257). 

[In  order  to  see  the  whole  of  the  insertion  of  this  muscle,  it  will 
be  necessary  to  continue  the  dissection  by  reflecting  the  triangle  of 
skin  left  upon  the  groin.] 

The  Superficial  Fascia  of  the  Groin  (Fig.  120)  is  divisible 
into  two  layers— superficial  and  deep. 

The  superficial  layer  of  superficial  fascia  (a)  resembles  that  found 
elsewhere,  but  the  deep  layer  (b)  (Scarpa^s  fascia)  is  more  mem- 
branous. It  is  directly  continuous  with  the  deep  layer  of  the  super- 
ficial fascia  in  the  perinseum  (p.  236),  opposite  the  upper  limit  of 
the  attachment  of  the  genitals,  and  is  attached  firmly  to  the 
fascia  lata  of  the  thigh  below  Poupart's  ligament,  thus  preventing 
any  nrine  which  may  have  been  infiltrated  into  the  tissues  from 
passing  down  the  thigh. 

Superficial  Vessels  and  K'erves  (Fig.  120). — Between  the 
layers  of  superficial  fascia  will  be  found  three  small  branches  of 
the  femoral  artery,  with  their  accompanying  veins. 

The  superficial  circumflex  iliac  {d)  runs  outwards  about  the  level 

*  This  is  frequently  termed  the  '  origin,'  but  the  pelvic  attachment  is  rather 
to  be  regarded  as  the  more  fixed  point  for  the  action  of  the  muscle  under  ordi- 
nary circumstances. 
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of  Poupart's  ligament  to  the  anterior  superior  spine  ;  the  superficial 
epigastric  (e)  runs  U23wards  for  a  short  distance  on  the  abdominal 
wall ;  and  the  superior  external  pudic  ( / )  runs  over  the  spermatic 

Fig.  119. 


cord  to  the  scrotum.  The  veins  corresponding  to  these  arteries  join 
the  saphenous  vein  as  it  opens  into  the  femoral.    Upon,  or  a  little 


Fig.  119.— Muscles  of  the  anterior  aspect  of  the  trunk  (from  Wilson)  ;  on  the 
left  side  of  the  body  the  superficial  layer  is  seen,  on  the  right  the  deeper  layer. 


Pectoralis  major.  .  7. 

Deltoid.  8. 
Anterior  border  of  the  latissimus 

dorsi.  9. 

Serratus  magnus.  10. 

Subclavius,  right  side.  11. 
Pectoralis  minor. 


Coraco-brachialis. 
Upper  part  of  the  biceps,  showing 

its  two  heads. 
Coracoid  process  of  the  scapula. 
Serratus  magnus,  right  side. 
External  intercostal  muscle  of  the 

fifth  intercostal  space. 


THE  OBLTQUUS  EXTERNUS. 


257 


below,  Poiipart's  ligament  will  be  found  two  or  three  glands,  which 
receive  the  lymphatics  from  the  penis  and  scrotum,  and  the  parts 
around  the  anus. 

The  tendon  of  the  obliquus  externus  being  exposed,  a  nerve  will 
be  found  piercing  it  about  two  inches  above  the  pubes — the 
hypogastric  branch  of  the  ilio-hypogastric  from  the  1st  lumbar  ;  and 
another  may  be  seen  issuing  from  the  external  abdominal  ring  upon 
the  spermatic  cord — the  ilio-inguinal  (n),  also  from  the  1st  lumbar 
(Fig.  120).  The  former  is  distributed  to  the  skin  above  the  pubes, 
the  latter  to  that  of  the  scrotum  and  penis  or  labium,  according  to 
the  sex,  and  to  the  inner  side  of  the  upper  part  of  the  thigh. 

Lower  Attadiment  of  Obliquus  Externus  (Fig.  119). — 
( 1 )  To  the  anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium  ; 
Poupart's  ligament  succeeding  this  attachment  is  merel}^  the  thickened 
lower  border  of  the  aponeurosis  of  the  external  oblique,  reaching 
from  the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the 
OS  pubis,  and  receiving  the  attachment  of  the  falciform  process  of 
Burns  from  the  fascia  lata  of  the  thigh.  (2)  The  pubic  spine  and 
cjest  of  the  same  side,  the  symphysis,  the  pubic  crest  of  the  opposite 
side,  and  a  small  portion  of  the  ilio-pectineal  line  beyond.  The 
fibres  crossing  the  median  line,  often  very  difficult  to  demonstrate, 
decussate  with  those  of  the  opposite  muscle,  and  so  form  a  mesial 
triangular  area  of  thickened  aponeurosis — the  triangular  fascia.'' 
A  triangular  band  of  strong  fibres  runs  from  the  inner  extremity  of 
Poupart's  ligament  to  the  innermost  part  of  the  ilio-pectineal  line 
of  the  same  side  immediately  internal  to  the  femoral  sheath.  This 
is  known  as  Gimbernat's  ligament,  and  will  be  met  with  in  the 
dissection  of  femoral  hernia.  (3)  To  the  whole  length  of  the 
median  line  from  the  ensiform  cartilage  to  the  symphysis  pubis, 
blending  witli  the  aponeurosis  of  the  internal  oblique.  The  pos- 
terior free  border  of  the  muscle  between  the  ribs  and  ilium  is 
Tisually  separated  from  the  anterior  free  border  of  the  latissimus 
dorsi  by  a  triangular  interval  the  "  triangle  of  Petit, the  base  of 


12.  External  oblique. 

13.  Its  aponeurosis ;  the  median  line 

to  the  right  of  this  number  is 
the  linea  alba  ;  the  curved  line 
to  its  left,  the  linea  semilunaris : 
the  transverse  lines  above  and 
below  the  number,  the  linese 
transversas. 

14.  Poupart's  ligament. 

15.  External  abdominal  ring. 

16.  Eectus  muscle  of  the  right  side 

brought  into  view  by  the  re- 

H. 


moval  of  the  anterior  segment 
of  its  sheath;  ^posterior  seg- 
ment of  its  sheath  with  the 
divided  edge  of  the  anterior 
segment. 

17.  Pyramidalis  muscle. 

18.  Internal  oblique. 

19.  Conjoined  tendon  of  the  internal 

oblique  and  transversalis. 

20.  The  lower  curved  border  of  the 

internal  oblique  muscle. 
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wMcli  is  formed  by  the  iliac  crest,  and  the  floor  by  the  obliquus 
internns. 

Immediately  above  and  external  to  the  pubic  spine,  the  spermatic 
cord  (or  the  round  ligament  of  the  uterus  in  the  female)  will  be 
seen  to  emerge  from  an  opening  in  the  tendon,  the  external  abdo- 
minal ring,  the  outline  of  which  is  obscured  by  the  intercohimnar 


Fig.  120. — Superficial  dissection 

(from 

a.  Superficial   layer   of  fascia  (re- 

flected). 

b.  Deeper  layer  of  fascia  (reflected), 

the  superficial  vessels  being 
left  attached  to  the  external 
oblique. 

c.  Inguinal  lymphatic  glands. 

d.  Superficial  circumflex  iliac  artery. 

e.  Superficial  epigastric  artery. 


the  inguinal  and  femoral  regions 
rood). 

/.  Superior  external  pudic  artery. 

g.  Poupart's  ligament. 

h.  Intercolumnar  fascia. 

i.  External  abdominal  ring. 

Ic.  Arciform  fibres  of  external  oblique. 
I.  Internal  saphenous  vein. 
m.  Eemoral  lymphatic  glands. 
n.  Ilio-inguinal  nerve. 
0.  Saphenous  opening. 
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or  external  spermatic  fascia.  This  must  be  removed  to  expose  the 
abdominal  ring. 

The  External  Abdominal  King  (Fig.  120,  i)  is  merely  a  cleft  in 
the  external  oblique  tendon,  placed  obliquely  immediately  above  and 
to  the  outer  side  of  the  pubic  spine.  In  the  healthy  subject  it 
is  triangular  with  the  base  downwards  and  inwards  at  the  pubic  crest, 
and  is  about  an  inch  in  length  and  half  an  inch  across.  The  tendinous 
fibres  limiting  it  above  and  below  have  been  named  the  pillars  or 
columns  of  the  ring.  It  will  be  observed  that  the  oute£  pillar  is  flat 
and  triangular  at  the  upper  part,  but  becomes  round  and  thick  below, 
where  it  is  attached  to  the  pubic  spine  and  corresponds  to  the  inner 
extremity  of  Poupart's  ligament ;  whilst  the  internal  pillar  attached  to 
the  pubic  crest  is  flat  and  continuous  with  the  rest  of  the  tendon.  At 
the  upper  part  of  the  ring  may  be  seen  some  curved  fibres  running 
in  a  transverse  direction  and  called  the  intercolumnar  fibres,  the  con- 
tinuation of  which  forms  the  intercolumnar  or  external  spermatic 
fascia,  and  is  prolonged  as  a  covering  of  the  cord  and  testicle.  It 
should  be  noticed  that  the  spermatic  cord  does  not  lie  in  the  centre 
of  the  ring,  but  upon  the  outer  pillar  or  Poupart's  ligament,  which 
is  slightly  drawn  down  by  the  weight  of  the  testis. 

[The  external  oblique  is  to  be  reflected  by  cutting,  both  vertically 
and  horizontally,  through  its  muscular  fil^res  where  they  join  the 
tendon,  and  by  detaching  them  from  the  ribs  immediately  below 
their  origin.  The  greater  part  of  the  muscle  can  then  be  turned 
back  towards  the  loin,  and  the  corresponding  tendon  may  be  dis- 
sected up  as  far  as  possible  towards  the  median  line.  The  handle 
of  the  knife  should  be  passed  under  the  triangular  portion  of  tendon 
left  in  the  groin,  after  which  the  tendon  may  be  readily  divided  by  a 
vertical  incision,  parallel  to  and  as  near  the  median  line  as  possible, 
and  reflected  towards  the  thigh  without  endangering  the  subjacent 
parts.  When  this  is  done,  it  will  be  found  that  the  tendinous  fibres 
of  one  side  decussate  or  interlace  with  those  of  the  other  immediately 
above  the  pubes  in  the  manner  described.  The  internal  oblique 
muscle  will  then  be  exposed,  and  will  be  most  readily  cleaned  by 
beginning  at  the  lower  border  of  the  muscle  on  the  right  side,  and 
at  the  upper  border  on  the  left  side  of  the  subject.  Near  Poupart's 
ligament,  a  little  more  of  the  ilio-hypogastric  and  ilio-inguinal 
nerves  will  be  seen.]  - 

The  Obliquus  Internus  (Fig.  119,  13). — The  fibres  of  this 
muscle  take  a  direction  opposite  to  those  of  the  obliquus  externus. 
The  origin  is  from  the  posterior  tendon  of  the  transversalis 
muscle  (the  so  called  fascia  lumborum  or  lumbar  aponeurosis  ''), 
from  the  anterior  two-thirds  of , the  crest  of  the  ilium,  and  the  outer 
half  of  Poupart's  ligament.    The  upper  fibres  pass  to  be  inserted 
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Fig.  121. 


into  the  lower  margins  of  the  cartilages  of  the  last  four  ribs, 
where  they  fall  into  a  line  with  those  of  the  internal  intercostal 
muscles.  Below  this  the  muscle  is  inserted  into  the  xiphoid  appen- 
dix, and  into  the  mesial  line  by  an  aponeurosis^  which  splits  to 
enclose  the  rectus  in  its  upper  two-thirds  and  passes  in  front  of  the 
muscle  below  (see  p.  270)  ;  while  the  lower  fibres,  becoming 
gradually  more  and  more  horizontal  in  their  course  to  the  middle 
line,  in  the  end  arch  downwards  to  be  inserted  into  the  jnibic  crest, 

and  into  the  ilio-pectineal  line 
behind  the  attachment  of  Gim- 
bernat's  lif(ament,  blendinc^  with 
a  part  of  the  attachment  of  the 
transversalis  to  form  the  con- 
oined  tendan. 

In  the  male  subject,  some  pale 
muscular  fibres  will  be  found  to 
be  continuous  with  the  lower 
border  of  the  internal  oblique, 
and  to  descend  upon  the  sper- 
matic cord  and  testicle.  These 
form  the  cremaster. 

The  Cremaster  (Fig.  120, 
h)  consists  of  a  series  of  thin 
muscular  loops  united  by  delicate 
fascial  tissue,  spread  over  the 
spermatic  cord  and  upper  part  of 
the  testicle.  It  is  attached  exter- 
nally to  the  inner  part  of  Pou- 
part's  ligament,  where  it  is  con- 
tinuous with  the  origin  of  the 
internal  oblique,  and  internally 
to  the  spine  and  crest  of  the 
pubes.  This  musculo-fascial 
lamina  constitutes  one  of  the 
investments  of  the  cord  and 
testicle,  and  as  it  separates  the 
fascia  spermatica  externa  (intercolumnar  fascia)  from  the  fascia 
spermatica  interna  (infundibuliform  process  of  fascia  transversalis), 
it  might  be  termed  the  fascia  spermatica  media.  The  cremaster  is 
supplied  by  the  genital  branch  of  the  genito-crural  nerve. 


Figs.  121,  122,  123.— Diagrams  to  illustrate  the  descent  of  the  testis  and  the 
formation  of  the  tunica  vaginahs  (drawn  by  J.  T.  Gray). 
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To  explain  the  formation  of  this  muscle  it  will  be  necessary  to 
refer  to  the  early  stage  of  foetal  life,  when  the  testis  was  situated 
within  the  abdomen  and  immediately  below  the  kidney. 

About  the  seventh  month,  of  foetal  life  the  testis  passes  through 
the  internal  abdominal  ring,  and  by  the  eighth  month  reaches  the 
scrotum,  a  process  of  peritoneum  {processus  vaginalis)  preceding  it. 
The  looped  fibres  of  the  cremaster  would  appear  to  be  fibres  of  the 
internal  oblique  drawn  down  by  the  testicle  in  its  descent. 

According  to  Curling,  a  muscular  band,  consisting  of  three  sets  of 
fibres  and  called  the  guhernaculum  testis,  passed  from  the  pubes  to 
the  testis,  and  its  divisions  had  the  following  attachments — one  to 
the  bottom  of  the  scrotum,  and  one  on  each  side  of  the  external 

Fig.  122.  Fig.  123. 


abdominal  ring,  to  Poupart's  ligament  and  the  crest  of  the  pubes 
(Fig.  121).  By  the  action  of  these  bands  the  testicle  was  drawn 
down  as  far  as  the  external  abdominal  ring,  but  it  is  obvious  that 
when  it  had  reached  this  point  the  lateral  bands  must  have  become 
horizontal,  and  thus  have  lost  all  power  of  traction  ;  and  the  further 
progress  of  the  testis  depended  therefore  upon  the  middle  band, 
which  continued  to  draw  the  gland  to  the  bottom  of  the  scrotum 
(Fig.  122).  The  effect  of  this  was  to  stretch  the  lateral  bands 
attached  to  the  pubes  on  each  side,  and  thus  they  were  drawn  down 
with  the  cord,  in  which  they  are  probably  represented  in  the 
adult  by  some  unstriped  muscular  fasciculi  called  by  Henle  the 
"  internal  cremaster.''  The  external  cremaster  is  formed  by  the 
lower  fibres  of  the  internal  oblique,  which  were  carried  down  with 
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the  testicle  in  its  progress  (Fig.  123).  It  must  be  added,  however, 
that  more  recent  observations  render  it  doubtful  if  the  descent  of 
the  testis  is  actually  accomplished  by  these  means. 

[The  internal  oblique  is  to  be  divided  by  a  vertical  incision  from 
the  last  rib  to  the  middle  of  the  crest  of  the  ilium,  and  this  is  to  be 
carried  along  the  crest  and  Poupart's  ligament  to  near  the  lower 
border  of  the  muscle.  The  muscular  fibres  must  be  carefully  divided 
until  a  cellular  interval  is  reached,  in  which,  near  the  crista  ilii,  will  be 
found  the  branches  of  an  artery  (deep  circumflex  iliac).  The  muscle 
is  then  to  be  turned  backwards  and  forwards,  care  being  taken  not 
to  injure  the  exposed  nerves  or  the  subjacent  transversalis  muscle.] 

The  Nerves  (Fig.  118),  five  or  six  in  number,  are  branches 
of  the  lower  dorsal  nerves,  which  run  horizontally  forwards  to 
pierce  the  rectus  muscle  and  emerge  on  the  front  of  the  abdomen. 
At  this  stage  they  may  be  seen  giving  off  their  lateral  cutaneous 
branches,  which  pierce  the  obliquus  internus  and  externus  at  once. 
Close  above  the  crista  ilii  may  be  found  the  ilio-hypogastric  and 
ilio-inguinal  branches  of  the  first  lumbar  nerve  (i6),  running  down- 
wards towards  the  pubes. 

The  ilio-hypogastric  has  been  seen  to  supply  the  skin  above  the 
pubes,  the  ilio-inguinal  that  of  the  penis  and  scrotum  (labium  in 
female)  and  inner  side  of  the  thigh.  From  one  of  these  nerves, 
usually  the  ilio-hypogastric^  is  given  off  an  iliac  branch  which  pierces 
the  external  oblique  and  its  fascia  above  the  crest  of  the  ilium,  and 
descends  upon  the  outer  side  of  the  buttock  to  supply  the  integument 
of  that  region.  The  twelfth  dorsal  nerve  also  sends  an  iliac  cutan- 
eous twig  to  supply  an  area  of  skin  in  front  of  the  distribution  of 
the  last-named  branch. 

The  Transversalis  Muscle  (Fig.  124,  6)  has  its  origin — 1,  from 
the  inner  surfaces  of  the  ^artila.£yes  of  the  lower  six  ribs,  where  it 
interdigitates  with  the  diaphragm ;  2,  by  a  strong  aponeurosis, 
which  posteriorly  is  divided  into  three  laminae,  the  anterior  of 
which  is  attached  to  the  intertransverse  ligaments  and  anterior  sur- 
faces of  the  transverse  processes ;  the  middle  to  the  tips  of  the 
transverse  processes  ;  and  the  posterior  to  the  spinous  processes  and 
supraspinous  ligaments  of  all  the  lumbar  vertebrae  (forming  the 
greater  part  of  what  is  sometimes  called  the  lumbar  aponeurosis  or 
fascia  lumborum)  (Fig.  130)  ;  3,  from  the  anterior  iwo-thirds  of  the 
inner  lip  of  the  crest  of  the  ilium,  and  4,  from  the  outer  third  of 
Poupart's  ligament.  Its  tendon  of  insertion  passes  to  the  middle  line 
behind  the  rectus,  from  the  ensiform  cartilage  to  about  the  junction 
of  the  middle  and  lower  thirds  of  the  muscle,  and  in  front  of  it 
below  this  point  as  far  as  the  pubes,  being  inseparably  united  with 
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the  aponeurosis  of  the  internal  oblique ;  and  into  the  pubic  crest 
and  ilio -pectineal  line,  forming  with  the  internal  oblique  the  con- 
joined tendon.  Action. — The  transversalis  is  essentially  a  contractile 
abdominal  belt,  and  has  little  or  no  influence  upon  the  movements 
of  the  trunk.  The  obliqui  aid  the 
transversalis  in  constricting  the  Fig.  124. 

abdominal  cavity  and  are  also 
direct  and  lateral  flexors  of  the 
lumbar  portion  of  the  vertebral 
column ;  and  all  these  muscles  aid 
in  expiration,  partly  by  drawing 
down  the  ribs  and  sternum,  and 
partly  by  upward  pressure  of  the 
diaphragm  through  the  medium 
of  the  viscera.  They  are  hence 
muscles  of  locomotion  (except 
the  transversalis),  of  abdominal 
constriction,  and  of  expiration. 

Anatomy  OF  Inguinal  Hernia. 

This  will  be  the  best  time  for 
examining  the  parts  concerned  in 
inguinal  hernia.  To  do  this  the 
muscles  should  be  restored  as 
nearly  as  possible  to  their  natural 
positions,  and  the  student  will 
again  study  the  external  abdo- 
minal ring.  The  spermatic  cord 
with  its  vessels  will  be  seen  to 
pass  through  this  opening  (the 
intercolumnar  fascia  having  been 

previously  removed),  and  on  tracing  up  the  cord  by  turning 
the  muscles  aside  in  their  order,  it  will  be  found  to  disappear 


Fig.  124. — Lateral  view  of  the  transv 

1.  Latissimus  dorsi. 

2.  Serratus  magnus. 

3.  Upper  part  of  the  external  oblique. 

4.  Two  of  the  external  intercostal 

muscles. 

5.  Two  of  the  internal  intercostals. 

6.  TransversaHs. 

7.  Its  posterior  aponeurosis. 

8.  Its  anterior  aponeurosis  passing 

behind  the  sheath  of  the  rectus. 


•saUs  abdominis  muscle  (from  Wilson). 

9.  Lower  part  of  the  left  rectus,  with 
the  aponeurosis  of  the  internal 
oblique  and  transversalis  pass- 
ing in  front. 

10.  Right  rectus  muscle. 

11.  Poupart's  ligament. 

12.  Tensor  vaginae  femoris  and  gluteus 

medius  invested  by  fascia 
lata.j 
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beneatli  the  sliar^D  arched  border  of  the  transversalis  nmscle.  The 
tissue  beneath  this  muscle  is  the  fascia  transversalis  (Fig.  125,/), 
and  between  this  and  the  peritoneum,  is  the  subperitoneal  tissue. 
Both  of  these  layers  are  prolonged  upon  the  cord  and  testicle  as  an 
infundibuliform  sheath,  and  the  internal  orifice  of  the  funnel,  when 
artificially  defined  with  the  knife,  is  called  the  internal  abdominal 
ring.  The  jDrolongation  of  fascia  transversalis  itself  is  called  the 
infunclihuliform  oi  internal  spermatic  fascia  (Fig.  125,  i). 

The  Internal  Abdominal  Bing  (Fig.  126),  an  artificial 
opening  in  the  fascia  transversalis,  is  placed  midway  between  the 
symphysis  pubis  and  the  anterior  suj)erior  iliac  spine,  and  about 
half  an  inch  above  Poupart's  ligament,  immediately  outside  the  deep 
epigastric  vessels.  The  fascia  is  distinctly  thickened  at  the  lower 
and  outer  ]Darts  of  the  ring. 

The  Inguinal  Canal  (Figs.  125,  126)  is  an  interspace  about 
an  inch  and  a  half  in  length,  transmitting  the  cord  and  extending 
from  the  internal  to  the  external  abdominal  ring. 

In  front  it  is  bounded  by  1,  (in  its  whole  length)  the  tendon 
of  the  external  oblique  ;  2,  (in  its  outer  third)  the  lowest  part 
of  the  muscular  fibres  of  the  internal  oblique ;  and  3,  a  small 
portion  of  the  cremaster.  Behind  are — beginning  nearest  the 
internal  ring — 1,  the  fascia  transversalis  (for  the  whole  length  of 
the  canal)  ;  2,  the  conjoined  tendon  (in  its  inner  third)  ;  and  the 
triangular  fascia  (if  it  exists)  ;  3,  the  deep  epigastric  vessels  (imme- 
diately to  the  inner  side  of  the  internal  abdominal  ring).  Below  is 
the  line  of  junction  between  Poupart's  ligament  and  the  lower 
border  of  the  fascia  transversalis.  Above  are  the  arched  border  of 
the  transversalis  muscle,  and  sometimes  a  stronger  band  of  fibres  in 
the  fascia  transversalis  running  over  the  vascular  sheath  (Fig.  131). 

Inguinal  Hernia  is  of  two  kinds,  oblique  and  direct.  The 
oblique  passes  through  the  internal  abdominal  ring,  along  the 
inguinal  canal  and  out  of  the  external  ring.  The  direct  hernia  breaks 
through  or  pushes  before  it  the  posterior  w^all  of  the  inguinal  canal 
at  its  inner  part  in  a  triangular  space  called  Hesselbach's  triangle, 
bounded  by  the  deep  epigastric  artery,  the  rectus,  and  Poupart's 
ligament ;  and  emerges  at  the  external  ring,  thus  taking  a  more 
direct  course  than  the  oblique  variety. 

The  coverings  of  each  hernia  will  be  best  seen  by  tracing  them 
from  within  outwards ;  thus  the  oblique  hernia  would  push  before 
it  (1)  parietal  peritoneum,  forming  the  sac ;  (2)  subperitoneal 
fascia ;  (3)  in  coming  through  the  internal  ring,  fascia  transversalis, 
or  infundibular  fascia  ;  (4)  in  passing  beneath  the  internal  oblique, 
the  cremaster  muscle,  the  fibres  of  which  are  united  by  cellular 
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tissue  and  are  sometimes  known  as  the  cremasteric  fascia ;  (5), 
in  emerging  from  the  external  ring,  the  intercolnmnar  or  external 


Fig.  125. 


spermatic  fascia ;  and  finally  (6)  the  superficial  fascia  and 
skin. 

A  direct  hernia  has  precisely  the  same  coverings  as  the  oblique 


Fig.  125. — Dissection  of  the  inguinal  canal  (from  "Wood). 

a.  External  oblique  (turned  down).  /.  Fascia  transversalis. 

bj  b.  Internal  oblique.  ^.  Triangular  fascia. 

c.  Transversalis.  h.  Cremaster. 

d.  Conjoined  tendon.  [opened.  i.  Infundibular  fascia. 

e.  Kectus    abdominis   with  sheath 
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form  when  it  passes  through  the  outer  portion  of  Hesselbach's 
triangle,  but  should  it  force  its  way  through  the  inner  part  of  the 
triangle  it  would  derive  an  additional  lamina  (superficial  to  the 
fascia  transversalis)  from  the  conjoined  tendon.  It  would  not,  how- 
ever,  receive  its  cremasteric  investment  in  either  case  until  it  enters 

the  scrotum.  . 

Bv  dividing  the  fascia  transversalis  immediately  to  the  inner 
side  of  the  internal  abdominal  ring,  there  will  be  found  the  deep 
epigastric  artery,  running  with  its  venae  comites  in  a  line  from  the 
middle  of  Poupart's  ligament  towards  the  umbilicus;  and  the 
varieties  of  inguinal  hernia  have  been  named  external  or  internal 


Fig.  126. 


Deep  epigastric  artery. 


__    Internal  oblique. 


Fascia  transversalis  - 


Conjoined  tendon 
Triangular  fascia 


Cremaster. 
External  oblique. 


according  to  their  relation  to  this  vessel.  It  is  obvious  that  a 
hernia,  passing  through  the  internal  ring  must  be  external  to  this 
artery,  and  hence  oblique  hernia  and  external  hernia  are  synony- 
mous terms.  In  the  same  way,  direct  hernia  protrudes  through 
the  abdominal  wall  to  the  inner  side  of  the  epigastric  artery,  and 
thus  internal  is  the  same  as  direct  hernia. 

The  anatomy  of  the  parts  concerned  in  hernia  being  fully  com- 
prehended, it  will  be  readily  seen  that  the  direction  in  which  force 
is  to  be  applied  to  return  the  protruded  bowel  into  the  abdomen — 
commonly  called  the  taxis — must  differ  in  the  two  cases  ;  and  the 
student  should  notice  the  effect  which  the  position  of  the  body 


Fig.  126. — Diagram  of  the  inguinal  canal,  showing  its  anterior  and  posterior 
boundaries  (drawn  by  J.  T.  Gray).] 
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and  limbs  has  upon  the  tissues  near  the  groin.  Thus,  with  the 
body  and  legs  extended  at  full  length,  the  lower  part  of  the 
abdomen  is  rendered  tense  ;  whilst  if  the  thigh  is  flexed  upon  the 
pelvis  and  adducted,  and  the  body  bowed  forward,  the  structures 
become  relaxed,  and  would  more  readily  admit  of  the  return  of  the 
protruded  bowel. 

Varieties  of  Hernia. — There  are  two  varieties  of  oblique  inguinal 
hernia  termed  congenital  hernia  and  infantile  or  encysted  hernia,  the 
anatomy  of  whicli  requires  explanation. 

To  understand  these  fully  it  will  be  necessary  to  refer  again 
to  the  descent  of  the  testis  (p.  261).  When  the  testicle  is  in 
the  abdomen  it  has  the  peritoneum  attached  to  its  surface,  and 
during  its  descent  into  the  scrotum  it  accordingly  carries  a  fold  of 
peritoneum  down  with  it,  so  that  at  first  a  tube  extends  along 
the  whole  length  of  the  inguinal  canal  (Fig.  123).  By  a  natural 
process  during  the  later  months  of  foetal  life,  however,  an  oblitera- 
tion of  the  portion  of  tube  within  the  canal  takes  place,  and  thus  a 
small  sac  is  formed  around  the  testis,  which  is  called  the  tunica 
vaginalis,  while  a  mere  dimple  is  left  in  the  peritoneum  at  the 
internal  ring.  Thus  in  the  ordinary  condition  of  the  parts  wdien  a 
hernia  descends,  its  sac  is  above  and  quite  distinct  from  the  tunica 
vaginali  s  ( Fig.  127). 

Occasionally,  however,  this  obliteration  does  not  occur,  and  the 
tunica  vaginalis  remains  continuous  with  the  23eritoneuni.  In 
that  case  the  hernia  descends  at  once  into  the  tunica  vaginalis  and 
lies  in  contact  with  the  testis,  and  being  the  consequence  of  a 
congenital  defect  it  is  termed  congenital  hernia  (Fig.  128). 

In  what  is  termed  congenital  hydrocele  the  anatomical  arrange- 
ment is  the  same,  and  the  fluid  runs  from  the  peritoneal  cavity 
into  the  scrotum  or  in  the  reverse  direction,  according  to  the  posi- 
tion of  the  patient. 

Infantile  or  encysted  hernia  exists  when  only  a  partial  obliteration 
of  the  peritoneal  tube  has  taken  place,  the  tunica  vaginalis  being 
left  larger  than  usual  and  extending  upwards,  towards  or  into  the 
inguinal  canal.  Should  a  hernia  descend,  it  passes  down  behind 
this  j^ortion  of  the  tunica  vaginalis,  and  there  are  then  three  layers 
of  serous  membrane  in  front  of  that  covering  the  intestine,  two 
being  formed  by  the  tunica  vaginalis  and  one  by  the  peritoneal  sac 
(Fig.  129). 

Surgery. — Operation  for  Strangulated  Hernia. — In  this  operation 
the  object  is  to  reach  and  divide  any  tissue  which  presses  upon  the 
bowel  and  prevents  its  return  within  the  abdomen.  An  incision  is 
made  over  the  external  ring,  and  the  surgeon  dissects  carefully  down 
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thronc^h  the  several  layers  (never  distinctly  recognisable  in  practice) 
untiriie  reaches  the  jperitoneal  sac,  Avhich  is  sonietinies  known  by 
its  bluish  appearance.  The  sac  is  then  carefully  opened  and  the 
contents  inspected,  and  dealt  with  according  to  their  condition. 
Passiiio"  the  forefinger  carefiilly  inside  the  neck  of  the  sac  he  feels  for 
the  stricture,  which  may  possibly  be  at  the  exteinal  ring  (where  it  is 
easily  divided),  or  more  probably  within  the  inguinal  canal.  Having 
discoVered  it,  he  next  passes  the  hernia- knife  along  the  finger,  and, 
using  the  digit  or  a  director  as  a  guide,  insinnates  the  knife,  held 
flat, ''beneath  the  stricture,  and  divides  it  by  bringing  the  edge 
upwards  and  pressing  it  against  the  tissues  w4th  the  finger. 

The  direction  in  which  the  superficial  incision  is  made  is  of  little 


Fi£r.  127.  Fig.  128.  'Fig.  129. 


consequence,  but  in  the  deep  incision  the  rule  is  to  cut  upwards  and 
a  little  imcards,  so  as  to  be  parallel  to  the  epigastiic  artery  ;  for 
since  a  mistake  in  the  diagnosis  between  an  external  and  an  internal 
hernia  may  occur,  owing  to  the  parts  becoming  distorted  and  the 
abdominal  rings  drawn  together  in  old-standing  hernias,  an  incision 
in  almost  any  other  direction  might  lead  to  a  wound  of  the  artery. 

Badical  Cure  of  Hernia. — Various  operations  for  the  radical  cure  of 
hernia  have  been  employed  of  late,  the  principle  of  all  being  to 
isolate  the  sac  as  high  as  possible  and  obliterate  it  by  ligature  ;  and 
usually  also  to  draw  together  more  or  less  completely  the  walls  of  the 
inguinal  canal.  The  operation  can  be  done  either  by  a  free  incision 
exposing  the  external  ring,  the  pillars  of  wdiich  may  then  be  stitched 
together,  and  by  some  operators  the  conjoined  tendon  is  also  included 


Fig.  127. — Diagram  of  a  common  scrotal  hernia,  showing  the  relation  of  the 
sac  to  the  tunica  vaginalis  testis  (J.  T.  Gray). 

Fig.  128. — Diagram  of  a  congenital  hernia,  the  sac  being  continuous  with  the 
timica  vaginalis  testis  (J.  T.  Gray). 

Fig.  129. — Diagram  of  an  infantile  hernia,  showing  the  tunica  vaginaUs  pro- 
longed in  front  of  the  sac  (J.  T.  Gray). 
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in  the  suture.  The  older  subcutaneous  operations  of  Wood  and 
Wurtzer  are  now  practically  abandoned. 

The  Spermatic  Cord  may  now  be  examined,  and  will  be  found 
to  consist  of  (1)  the  vas  deferens  or  duct  of  the  testicle,  together 
with  the  deferential  branch  of  the  superior  vesical  artery  and  the 
deferential  veins  with  lymphatics  ;  (2)  the  spermatic  artery  with  its 
complicated  plexus  of  veins  and  the  testicular  lymphatics  ;  (3)  the 
internal  cremaster,  small  bands  of  unstriped  muscular  fibre,  probably 
the  relics  of  the  lateral  bands  of  the  gubernaculum  testis  ;  (4)  the 
obliterated  processus  vaginalis  of  the  peritoneum  ;  (5)  sub-perito- 
neal connective  tissue  surrounding  all  the  structures  named  and 
sometimes  bearing  more  or  less  fat  in  its  meshes. 

The  Coverings  of  the  Cord  from  within  outwards  are  as 
follows  : — (1)  infundibuliform  fascia,  from  the  fascia  transversalis  ; 
(2)  cremasteric  fascia  with  the  supplying  branch  of  the  genito-crural 
nerve  and  the  cremasteric  artery  from  the  deep  epigastric  ;  (3)  inter- 
columnar  fascia  ;  (4)  superficial  fasciae  and  integument.  These 
various  laminse  are  for  the  most  part  capable  of  subdivision  into 
secondary  layers,  and  hence  it  is  always  difficult  to  identify  the 
numerous  planes  that  are  encountered  in  dissection  or  operation. 
The  cremaster  may,  however,  be  made  out  by  its  muscular  fasciculi. 

The  vas  deferens  may  readily  be  felt  through  the  coverings  as  a 
hard  cord,  lying  as  a  rule  behind  the  other  elements  and  easily 
separable  from  them. 

Tunica  Vaginalis  Testis  (Fig.  127). — By  drawing  the  testicle 
out  of  the  scrotum  and  making  an  incision  over  the  anterior  part  of 
it,  the  tunica  vaginalis  will  be  opened,  and  will  be  seen  to  consist  of 
two  parts,  the  tunica  vaginalis  propria  (visceral  lamina)  upon  the 
testis,  and  the  tunica  reflexa  or  part  around  (parietal  lamina).  The 
tunica  vaginalis  propria  adheres  intimately  to  the  subjacent 
tunica  albuginea. 

The  Penis  should  now  be  examined,  and  the  student  may 
advantageously  practise  the  operation  of  circumcision.  It  should 
be  noticed  that  the  skin  assumes  somewhat  the  aspect  of  mucous 
membrane  at  the  margin  of  the  fore-skin  or  prepuce,  and  that 
it  retains  this  appearance  as  it  covers  the  yla7is  penis :  the  true 
mucous  membrane,  however,  terminates  at  the  distal  part  of  the 
urethra,  before  reaching  the  external  orifice  or  meatus.  Below  the 
orifice  of  the  urethra  will  be  found  the  fold  called  the  frcenum 
prceputii,  and  around  the  base  of  the  glans  penis  is  a  circular  ridge, 
the  corona  glandis,  upon  which  open  a  number  of  sebaceous  glands, 
the  glandulce  odoriferce,  that  secrete  the  smegma  prceputii.  An 
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incision  is  to  be  carried  along  the  upper  surface  of  the  penis,  when 
there  will  be  found  in  the  middle  line  the  single  dorsal  vein^  with  the 
dorsal  artery  and  nerve  on  each  side  of  it,  the  nerve  being  most 
external.  The  artery  and  nerve  are  the  terminations  of  the  pulijic  cL 
artery  and  nerve,  and  the  vein  passes  between  the  siib-pubic  liga- 
ment and  the  two  triangular  ligaments  to  open  into  the  prostatic 
23lexus  (p.  241). 

The  structure  of  the  penis  will  be  described  hereafter. 

The  Suspensory  Ligament  of  the  penis  is  a  strong  triangular 
band  of  fibrous  tissue,  attached  to  the  front  of  the  symphysis  pubis, 
and  divides  into  two  layers  to  give  passage  to  the  dorsal  vessels  and 
nerves,  and  embrace  the  adjacent  part  of  the  penis.  The  angle  of 
the  penis  lies  immediately  beyond  the  suspensory  ligament. 

[Returning  to  the  abdominal  wall  the  dissector  will  find  the  rectus 
muscle  close  to  the  median  line  and  still  enclosed  in  its  sheath, 
through  which  it  is  indistinctly  visible.  The  line  between  the  recti 
as  low  as  the  umbilicus  is  known  as  the  linea  alba,  that  at  the  outer 
border  of  each  muscle  as  the  linea  semilunaris,  and  the  transverse 
markings,  three  or  four  in  number,  are  the  linece  transverse^.  The 
median  line  below  the  umbilicus  presents  no  furrow  but  is  often 
marked  by  a  line  of  pigment,  and  in  the  male  by  a  growth  of  hair.] 

The  Sheath  of  the  Rectus  (Fig.  130)  having  been  opened  by  a 
vertical  incision,  will  be  found  to  exist  in  its  complete  form  only 
over  the  upper  two-thirds  of  the  muscle.  It  is  here  formed  by  the 
tendon  of  the  internal  oblique,  which  splits  at  the  linea  semilunaris 
to  enclose  it,  and  to  blend  with  the  tendons  of  the  transversalis  and 
external  oblique.  Thus  in  front  of  the  muscle,  up  to  its  insertion,  are 
the  tendon  of  the  obliquus  externus  and  one-half  of  the  tendon  of 
the  obliquus  internus,  whilst  behind  are  the  other  half  of  the  tendon 
of  the  obliquus  internus  and  the  tendon  of  the  transversalis.  This 
arrangement  terminates  a  little  below  the  umbilicus  (seldom  so  low 
as  midway  between  the  umbilicus  and  pubes),  and  the  sheath  is 
wanting  behind  over  the  rest  of  the  muscle,  i.e.  the  aponeurosis  does 
not  split,  but  23asses  entirely  in  front,  and  there  is  nothing  between 
the  muscle  and  the  peritoneum  but  the  fascia  transversalis  and  s'hJ^  '^'ii) 
peritoneal  tissue.  It  should  be  understood  that  the  distinction  of 
the  aponeuroses  of  the  obliqui  and  transversalis  from  each  other  is 
virtual  only  and  cannot  be  demonstrated  by  the  dissector. 

The  point  where  the  sheath  ceases  to  pass  behind  the  rectus  is 
marked  by  a  sharp  curved  margin  (fold  of  Douglas),  in  front  of 
which  the  epigastric  vessels  will  be  seen  to  pass,  and  enter  the 
substance  of  the  muscle.  This  will  be  afterwards  seen  from  behind 
(Fig.  120,  c). 
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[In  many  subjects  immediately  above  the  pubes,  in  front  of  tlie 
rectus  and  enclosed  in  its  sheath,  will  be  found  a  little  muscular 
slip,  the  pyramidalis.  Both  muscles  are  to  be  cleaned  in  the 
direction  of  their  fibres.] 

The  Pyramidalis  (Fig.  119,  17)  arises  from  the  crest  of  the  pubes 
close  to  the  median  line,  and  passes  up  for  about  two  inches  to  be 
inserted  into  the  linea  alba.^tA^^^    ft  JJut^tc^  aT\A^^ 

The  Rectus  Abdominis  (Fig.  119,  16)  arises  from  the  pubic  crest 
and  supra-pubic  ligament,  and  by  an  interlacement  from  the  front  of 


Fig.  130. 

9 


4> 


the  pubic  bones  and  interpubic  joint.  The  inner  fibres  of  origin 
are  fleshy,  the  outer  tendinous,  but  there  is  no  division  into  two 
'  heads. ^  It  exj)ands  into  a  broad  muscle,  and  is  inserted  into 
the  ensiform  cartilage^ and  into  the  anterior  surface  of  the  cartilages 
of  the  lasTthree  true  ribs  (5th,  6th  and  7th).  5X6o  ^  4* 

 -I  'Jt4t.fftoi. 

Fig.  130. — Arrangement  of  lumbar  aponeurosis  at  level  of  third  lumbar 

vertebra. 


1.  Sacro-lumbalis. 

2.  Psoas  magnus. 

3.  Longissimus  dorsi. 

4.  Quadratus  lumborum. 

5.  Latissimu3  dorsi. 


6.  External  oblique. 

7.  Internal  oblique. 

8.  Transversalis. 

9.  Rectus. 
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The  lineoe  transversce  are  tendinous  intersections  corresponding  to 
abdominal  ribs  ;  one  is  placed  nearly  opposite  the  umbilicus,  a 
second  at  the  level  of  the  ensiform  cartilage,  a  third  between 
these,  and  a  fourth  is  occasionally  found  between  the  umbilicus  and 
the  pubes.  They  seldom  extend  through  the  whole  of  the  muscular 
fibres  and  are  distinct  onlv  in  front,  where  they  adhere  firmly  to  the, 
sheath.  ^  '  '  '  ' 

The  rectus  is  a  powerful  flexor  of  the  lumbar  vertehrm,  inclining 
the  thorax  upon  the  pelvis  or  vice  versa.  It  acts  as  abdominal 
compressor  mainly  by  increasing  the  resistance  of  the  anterior 
abdominal  wall  during  the  action  of  the  other  muscles  of  the 
region,"^  and  it  assists  expiration  by  drawing  down  the  sternum  and 
sternal  extremities  of  the  ribs. 

The  Deep  Epigastric  Artery  (Fig.  125),  with  its  venae 
comites,  will  be  traced  into  the  back  of  the  rectus  muscle,  where  the 
sheath  is  deficient,  passing  in  front  of  the  fold  of  Douglas.  The 
muscle  should  be  divided  and  the  artery  will  be  seen  running 
towards  the  sternum,  anastomosing  with  the  lumbar,  lower  inter- 
costal, and  internal  mamniarv  arteries  in  its  course.  This  anasto- 
mosis brings  the  external  iliac  arteries  into  communication  with 
the  subclavian  and  aorta,  and  comes  into  play  after  ligature  of  the 
external  or  common  iliacs,  or  in  cases  of  obstruction  of  the  descending 
aorta. 

The  nerves  piercing  the  rectus  are  the  terminations  of  the  lower 
intercostal  nerves,  which  pass  through  it  and  its  sheath  to  reach 
the  surface  near  the  middle  line  and  supply  the  cutaneous  area 
between  the  linea  alba  and  linea  semilunaris. 

The  Fascia  Transversalis  is  the  membrane  lining  the  trans- 
versalis  muscle,  and  is  continuous  with  the  fascia  iliaca  (covering  the 
iliacus  and  psoas  muscles)  at  the  iliac  crest  and  Poupart's  ligament, 
and  with  the  diaphragmatic  fascia  at  the  line  of  origin  of  this 
muscle.  Opposite  the  point  at  which  the  external  iliac  vessels  pass 
beneath  Poupart's  ligament  it  gives  a  process  to  strengthen  the 
anterior  wall  of  the  femoral  sheath,  while  the  fascia  iliaca  passes 
upon  the  ilio-psoas  beneath  the  sheath -but  without  ^ aiding  its 
formation.  (The  sheath  itself  is  a  continuation  of  the  6ub-pe^ton)^l 
investment  of  the  external  iliac  and  other  abdomilial  vessels)^ 
It  is  usually  thin  and  transparetit,  anci  is  sometimes  difficult  to 
demonstrate  on  accoimt  of  its  intimate  connexion  with  the  sub- 
peritoneal tissue.    At  the  internal  abdominal  ring  the  transversalis 

*  If  the  abdomen  be  sunken  the  Une  of  the  rectus  presents  a  forward  con- 
cavity, and  during  contraction  the  muscle  becomes  more  widely  separated  from 
the  spine  and  will  hence  tend  to  reduce  the  pressure  upon  the  viscera. 
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fascia  is  prolonged  over  the  elements  of  the  spermatic  cord  as  the 
infundibuliform  fascia,  in  the  manner  described  (p.  269). 

Action  of  the  Abdominal  Muscles. — The  actions  of  the 
abdominal  muscles  may  be  subdivided  into  two  groups,  locomotive  and 
constrictive.  As  organs  of  locomotion  the  muscles  incline  the  thorax 
upon  the  pelvis  or  the  pelvis  upon  the  thorax  in  the  antero-posterior, 
lateral,  or  oblique  directions,  mainly  at  the  lumbar  and  dorso- 
lumbar  articulations.  As  organs  of  abdominal  constriction  they  com- 
press the  various  organs  in  the  abdomino-pelvic  cavity,  and  so  aid  in 
the  expulsion  of  the  contents  of  the  stomach,  bladder,  intestines, 
and  uterus,  and  pathologically  in  the  production  of  hernial  pro- 
trusions ;  while  by  their  influence  upon  the  vessels  they  play  an 
important  part  in  the  circulation  of  the  blood  and  lymph.  They 
moreover  assist  in  contracting  the  thoracic  cavity  in  all  expiratory 
acts,  partly  by  pressing  the  abdominal  viscera  into  the  hollow  of 
the  diaphragm,  partly  by  their  direct  power  of  drawing  down  the 
sternum  and  ribs.  The  special  actions  of  the  transversalis  and  recti 
have  already  been  described. 

The  abdominal  muscles  are  supplied  by  the  lower  six  intercostal 
nerves,  and  by  the  ilio-hypogastric  and  ilio-inguinal  branches  of  the 
first  lumbar  nerve  (Fig.  118). 

[The  abdominal  wall  having  been  finished  on  both  sides,  the  dis- 
sectors should  cut  through  the  remains  of  the  abdominal  muscles  in 
two  or  three  places  until  the  peritoneum  is  exposed,  but  without 
injuring  the  latter,  in  order  to  study  the  appearance  of  the  mem- 
brane which  forms  the  sac  of  a  hernia.  They  should  then  open  the 
abdomen  and  dissect  the  viscera.] 


Cavity  of  the  Abdomen. 

[The  abdomen  is  to  be  opened  by  a  transverse  incision  at  the  level 
of  the  umbilicus,  and  another  cut  is  to  be  carried  from  the  umbilicus 
to  the  sternum,  a  little  to  the  left  of  the  median  line.] 

By  holding  up  the  lower  portion  of  the  abdominal  wall  before 
dividing  it  in  the  median  line,  and  viewing  it  from  behind,  the 
dissectors  will  perceive  through  the  peritoneum  five  cords  taking  a 
course  towards  the  umbilicus  (Fig.  131).  The  central  cord  is  the 
obliterated  urachus  (m),  those  on  each  side  of  it  are  the  obliterated 
hypogastric  arteries  (i),  and  the  most  external  correspond  to  the  two 
epigastric  arteries  (6).  The  peritoneum  is  raised  into  distinct  folds 
by  the  obliterated  hypogastric  arteries,  and  in  the  membrane  external 
to  the  epigastric  artery  on  each  side,  a  little  above  the  middle  of 
Poupart's  ligament,  may  be  seen  a  small  dimple  (occasionally  the 

H.  T 
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orifice  of  a  minute  tube,  the  processus  vaginalis),  marking  the  position 
of  the  internal  abdominal  ring.  The  shallow  peritoneal  depressions 
bounded  by  these  cords  are  called  inguinal  pouches,  the  middle  pouch 
lying  between  the  epigastric  and  hypogastric  folds,  the  internal  be- 
tween the  hypogastric  fold  and  the  urachus,  and  the  external  on  the 
outer  side  of  the  epigastric  fold.  The  term  HesselhachJs  tri- 
angW  (d)  has  been  ax3plied  to  the  triangular  space  bounded  l)y 

Fig.  131. 


Fig.  131.— Dissection  of  the  lower  part  of  the  abdominal  wall  from  Avithin,  the 
peritoneum  having  been  removed  (from  Wood) . 


a.  External  iliac  arter3\ 

b.  Epigastric  arterj-. 

c.  Border  of  the  posterior  part  of  the 

sheath  of  the  rectus  (fold  of 
Douglas). 

d.  Conjoined  tendon  in  the  triangle  of 

Hesselbach. 

e.  Posterior  surface  of  rectus. 


1 

«. 
I. 


Fascia  transversalis. 
Vas  deferens. 
Spermatic  vessels. 
Obliterated  hypogastric  arterj- 
Ljmiphatics  in  crural  ring. 
Internal  abdominal  ring. 
m.  Urachus. 
n.  Bladder. 
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the  border  of  the  rectus  internally,  the  epigastric  artery  externally, 
and  Ponpart's  ligament  below,  and  it  is  through  this  that  direct 
inguinal  hernia  forces  its  way.  It  is  subdivided  into  two  parts  by 
the  obliterated  hypogastric  artery,  which,  like  the  epigastric  artery, 
is  often  supported  by  a  distinct  fold  of  peritoneum.  The  fold  of 
Dovglas  (c),  or  sharp  lower  margin  of  the  posterior  sheath  of  the 
rectus,  will  be  readily  perceived  through  the  peritoneum. 


Fig.  132. 


Fig.  132. — Median  sagittal  section 

segment 

1.  Tenth  dorsal  vertebra. 

2.  (Esophagus. 

3.  Crus  of  diaphragm  . 

4.  Head   of  pancreas,  surrounding 

superior  mesenteric  vessels. 

5.  Aorta. 

6.  Transverse  duodenum. 


abdomen  (after  Braune).  For  lower 
e  Pelvis. 

7.  Sigmoid  flexure. 

8.  Eectum. 

9.  Liver. 

10.  Stomach. 

11.  Transverse  colon. 

12.  Jejunum. 

13.  14.  Ileum. 
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[By  dividing  the  lower  portion  of  the  abdominal  wall  in  the  median 
line/it  can  be  reflected  on  each  side,  and  the  abdominal  contents  will 
be  exposed.] 

Abdominal  Cavity. — The  parts  first  seen  on  opening  the  abdo- 
men are  the  stomach  and  portions  of  the  right  and  left  lobes  of  the 
liver ;  and  the  gall-bladder  if  distended  generally  lies  at  the  right 
costal  margin  where  this  is  joined  by  the  linea  semilunaris ;  but 
it  must  be  remembered  that  the  liver  is  higher  in  the  recumbent 
than  in  the  erect  position,  and  that  in  the  child  the  organ  is  larger 
and  the  right  lobe  extends  nearly  or  quite  to  the  median  line  in 
front.  The  great  omentum  passing  do^^^l  from  the  stomach  con- 
ceals the  rest  of  the  intestines.  Should,  however,  the  omentum  be 
turned  up,  as  often  happens,  the  mass  of  the  small  intestines  will 
be  visible,  and  immediately  below  the  stomach  the  transverse  colon. 
Thfc  ascending  colon  and  sigmoid  flexure  wall  be  more  or  less  visible 
on  each  side,  according  to  the  amount  of  their  distension.  The  caecum 
may  usually  be  seen  a  little  internal  to  the  anterior  superior  iliac 
spine,  and  a  portion  of  the  sigmoid  flexure  at  the  corresponding 
point  on  the  opposite  side.  A  very  much  distended  bladder,  or  the 
pregnant  uterus,  would  also  be  apparent. 

The  principal  structures  cut  hij  the  median  sagittal  plane  are  as 
follows  (Fig.  132)  :— 

(1)  Liver,  left  lobe  and  lobus  Spigelii  ;  (2)  stomach,  near 
pylorus ;  (3)  transverse  colon ;  (4)  small  intestines,  including 
transverse  duodenum;  (5)  pancreas,  neck  and  lower  extension  of 
head  ;  (6)  pelvic  sigmoid  flexure  and  rectum  ;  (7)  bladder  ;  (8) 
uterus  in  women  ;  (9)  aorta  with  coeliac  axis  and  superior  mesen- 
teric artery  ;  (10)  splenic,  left  renal  and  left  common  iliac  veins  ; 
(11)  greater  and  lesser  omentum  and  mesentery.  It  is  desirable 
that  these  relations  should  be  studied  as  far  as  possible  before  the 
parts  are  much  disturbed. 

Regions  of  the  Abdomen. — For  convenience  of  description 
the  abdomen  is  divided  into  nine  regions,  by  four  imaginary  planes, 
two  longitudinal  and  two  transverse.  Of  these  regions  three  are 
median,  and  are  called  respectively  epigastric,  umbilical,  and  hypo- 
gastric, in  their  order  from  above  downwards,  and  the  remaining  six 
lie  three  on  each  side,  and  are  named  hypochondriac,  lumbar,  and 
iliac  or  inguinal.  So  far  all  anatomists  have  been  agreed  for  some 
centuries,  but  unfortunately  even  at  the  present  day  there  is  no  uni- 
versally accepted  rule  for  the  position  of  the  subdividing  planes, 
and  consequently  the  epigastric,  lumbar,  or  other  region  of  one  text- 
book may  difter  very  widely  in  dimensions  from  that  described  in 
another.    Under  these  circumstances  it  is  doubtful  whether  it  w^ould 
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not  be  better  to  abandon  altogether  the  use  of  terms  which  have  no 
precise  meaning. 

The  following  scheme  of  delimitation  is  perhaps  the  most  con- 
venient. The  upper  transverse  plane  corresponds  to  the  lowest 
point  of  the  costal  margin  on  each  side,  the  lower  plane  to  the 
anterior  superior  iliac  spines.  The  intersecting  longitudinal  planes 
are  drawn  upwards,  one  on  each  side,  from  the  pubic  spine  along 
the  outer  border  of  the  rectus.  The  position  of  the  viscera  in  rela- 
tion to  the  regions  so  marked  out  may  be  formulated  as  follows  : 

Beginning  at  the  upper  part,  the  liver  will  be  found  to  occupy  the 
right  hypochondriac,  the  e23i gastric,  and  a  small  part  of  the  left 
hypochondriac  regions,  and  may  descend  into  the  upper  part  of  the 
left  lumbar  region  ;  passing  to  it  from  the  umbilicus  will  be  seen 
the  obliterated  umbilical  vein.    Its  anterior  margin  is  sharp  ;  its 

upper surface,  which  may  be  divided  into  anterior,  superior  and 
right  lateral  faces,  corresponds  to  the  diaphragm  and  to  the  abdo- 
minal wall  in  the  sub-costal  angle  ;  its  visceral  or  lower  surface 
looks  backwards  as  well  as  downwards,  and  is  in  contact  with  the 
stomach,  the  commencement  of  the  duodenum,  the  hepatic  flexure 
of  the  colon  and  the  right  kidney  ;  and  its  posterior  surface  will  be 
afterwards  seen  to  be  adapted  to  the  crura  of  the  diaphragm,  and  to 
the  oesophagus,  vena  cava,  and  the  right  suprarenal  capsule.  The 
lower  end  of  the  thoracic  aorta  lies  behind  the  crura  of  the  dia- 
phragm, opposite  the  interval  between  the  vena  cava  and  oesophagus. 
The  stomach  will  be  seen  in  the  epigastric  region,  with  its  greater 
cul  de  sac  reaching  into  the  left  hypochondrium.  By  drawing  this 
end  out  from  beneath  the  ribs,  the  spleen  will  be  found  attached  to 
it,  and  is  sometimes  bound  firmly  to  the  diaphragm  by  old  inflam- 
matory adhesions.  Tracing  the  stomach  to  the  right  side  it  w411 
be  found  to  reach  almost  to  the  gall-bladder,  terminating  in  the 
duodenum,  the  line  of  demarcation  being  marked  by  a  thickened 
band  of  annular  fibres,  the  pyloric  sphincter.  In  front  of  the  stomach 
are  the  diaphragm,  the  abdominal  wall,  and  the  liver  ;  behind  it 
will  afterwards  be  seen  the  pancreas,  the  crura  of  the  diaphragm, 
the  aorta  and  vena  cava,  and  the  left  kidney  and  capsule.  The 
duodenum  can  be  followed  for  a  short  distance  only  at  present.  By 
drawing  up  the  great  omentum,  the  transverse  colon  will  be  exposed 
crossing  the  umbilical  region,  and  continuous  on  the  right  side  with 
the  hepatic  flexure  (right  hypochondriac  region)  and  ascending 
colon,  and  on  the  left  with  the  splenic  flexure  (left  hypochondriac 
region)  and  descending  colon,  which  should  be  traced  out.  Occupy- 
ing chiefly  the  hypogastric,  but  extending  into  all  the  middle  and 
lower  regions,  are  the  coils  of  the  small  intestine,  two-fifths  of  which 
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constitute  the  jejunum,  and  the  remainder  the  ileum  ;  the  latter  may 
he  found  to  end  in  the  large  intestine  in  the  right  iliac  fossa,  where 
the  commencement  of  the  colon  {caimt  ccecum  coU,  or  ccecum)  will  be 
recognised  by  its  little  appendage,  the  apj^endix  vermiformis.  In  the 
left  ihac  fossa  will  be  seen  the  tortuous  portion  of  the  large  intestine 
called  the  sigmoid  flexure,  which  may  be  traced  into  the  pelvis  to  its 
termination  in  the  rectum.  The  inguinal  canals  lie  in  the  inc^uinal 
regions.  * 

TABLE  OF  ABDOMINAL  CONTENTS. 
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I  Small  intestines,  uterus,  upper 
part  of  bladder  in  distension  and  in 
young  children,  and  the  pregnant 
uterus.  These  lie  above  the  oblique 
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The  cylinder  of  the  small  intestine  is  uniform  throughout,  and  the 
surface  is  perfectly  smooth,  while  the  large  intestine  is  pouched  or 
slightly  constricted  at  short  intervals  throughout,  excepting  the 
rectum^  and  is  marked  by  three  distinct  bands  of  longitudinal  mus- 
cular fibres,  and  small  sessile  or  pedunculated  excrescences  of  fat 
(appendices  epiploicce)  will  be  found  attached  along  the  line  of  one  of 
these  bands.  In  the  healthy  condition  the  large  intestine  is  about 
as  large  again  as  the  small  intestine. 

The  Peritoneum  (Fig.  133). — The  serous  membrane  lining  the 
abdomino-pelvic  cavity  and  covering  the  viscera  is  now  to  be  studied, 
and  the  student  must  bear  in  mind  that  he  has  already  opened  the 
cavity  of  the  peritoneum,  which  was  previously  a  shut  sac,  and  that 
in  the  normal  condition  the  serous  surfaces  are  everywhere  in  con- 
tact, the  cavity  hence  being  virtual  rather  than  actual.  The  best 
way  to  learn  the  peritoneum  is  to  trace  the  reflexions  on  the  longi- 
tudinal plane  of  the  body,  and  afterwards  transversely. 

Beginning  at  the  umbilicus  the  membrane  of  the  greater  sac  will 
be  seen  to  line  the  posterior  surface  of  the  anterior  abdominal  wall,  and 
the  under  surface  of  the  diaphragm  ;  from  this  it  is  reflected  on  to  the 
upper  surface  of  the  liver,  forming  the  upper  layer  of  the  coronary 
and  right  and  left  lateral  ligaments,  and  both  layers  of  the  falciform 
ligament — peritoneal  folds  which  fix  the  organ  in  its  place.  After 
investing  this  surface,  it  turns  around  the  sharp  anterior  margin  of 
the  organ,  and  covers  the  whole  under  surface  except  the  Spigelian 
4Wid  caudate  lobes.  From  the  transverse  fissure  it  passes  down  to 
the  stomach,  forming  the  anterior  layer  of  the  g astro-hepatic  or  lesser 
omentum^  covers  the  anterior  surface  of  the  stomach,  and  is  prolonged 
downwards  in  front  of  the  intestines  to  form  the  anterior  layer  of  an 
apron-like  fold,  the  great  omentum  or  epiploon,  Eeturning  upon  itself 
it  forms  the  posterior  layer  of  the  great  omentum,  and  is  continued 
upwards  until  it  meets  with  the  transverse  colon,  the  posterior  surface 
of  which  it  covers.  From  the  colon  it  is  prolonged  to  the  spine,  forming 
the  under  layer  of  the  transverse  meso-colon.  It  is  now  carried  down 
over  the  mesenteric  vessels  to  the  small  intestine  and  back  to  the 
spine,  forming  the  two  layers  of  the  mesenterij  ;  thence  passing  over 
the  posterior  abdominal  wall  into  the  pelvis,  it  invests  the  upper 
part  of  the  rectum  (meso-rectum)  and  in  the  male  passes  from  that 
tube  to  the  bladder,  forming  the  recto-vesical  pouch,  while  in  the 
female  it  is  reflected  from  the  rectum  on  to  the  upper  part  of  the 
vagina,  as  the  deep  recto-vaginal  pouch  {cul-de-sac  of  Douglas), 
then  over  the  uterus  and  between  the  uterus  and  bladder,  forming 
the  utero-vesical  pouch.  Lastly,  it  is  carried  over  the  bladder  to  the 
lower  part  of  the  anterior  abdominal  wall  and  so  to  the  umbilicus. 
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It  should  be  noticed  that  when  the  peritoneum  approaches  the 
intestine  its  two  laminae  diverge,  leaving  a  triangular  interval  (on 

Fig.  133. 


t^ f  i  ^'''^^  ''^^^^        it'^  ^P^^  towards 

the  root  of  the  mesenteric  fold.     This  interval  is  occupied  hj  fat 


Fig.  133.-Diagram  of  vertical  section  of  the  peritoneum  (drawn  by 

J.  T.  Gray). 
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j  (continuous  with  the  subperitoneal  tissue),  and  by  the  vessels  and 
I  nerves  supplying  the  gut.  As  a  result  of  this  arrangement,  about 
a  fourth  or  a  fifth  of  the  circumference  of  the  intestinal  wall  has 
no  serous  coat ;  a  fact  which  the  surgeon  must  remember  in  apply- 
ing sutures  in  resection  of  the  gut,  or  the  interserous  triangle 
may  be  invaded  by  extravasated  faecal  matter. 

In  the  female  the  cavity  of  the  greater  sac  communicates  with  the 
genital  passages  by  means  of  the  open  mouths  of  the  two  Fallopian 
tubes. 

The  greater  sac  of  the  peritoneum  has  now  been  traced,  but 
there  is  another  pouch  called  the  lesser  sac  behind  it,  and  con- 
tinuous with  it  through  a  tube  named  the  foramen  of  Winslow. 
This  foramen  will  be  found  by  passing  the  finger  behind  the 
right  free  border  of  the  gastro-hepatic  omentum,  immediately 
below  the  lobus  caudatus  of  the  liver.  To  expose  the  cavity  of  the 
lesser  sac,  a  longitudinal  incision  should  be  carefully  made  in  the 
middle  line  through  the  two  layers  of  the  lesser  omentum,  the 
pyloric  end  of  the  stomach,  and  the  double  anterior  layer  of  the 
great  omentum.  If  the  edges  of  this  incision  be  now  widely  opened 
the  interior  of  the  sac  will  be  visible.  It  will  be  noticed  that  it 
forms  above  a  deep  but  narrow  pouch,  embracing  the  lobus  S23igelii, 
and  expands  transversely  below^,  where  it  lies  behind  the  stomach  and 
between  the  layers  of  the  great  omentum.  Tracing  it  in  the  longi- 
tudinal direction  from  the  transverse  fissure  of  the  liver,  the  mem- 
brane of  the  lesser  sac  will  be  found  to  form  the  posterior  layer  of 
the  lesser  omentum,  and  cover  the  posterior  surface  of  the  stomach  ; 
thence  it  is  prolonged  dowmwards  to  form  the  second  layer  of  the 
great  omentum  as  far  as  the  lower  edge  of  this  fold,  and  upwards 
again  as  the  third  layer  ;  after  which  it  covers  the  front  of  the  trans- 
verse colon  and  forms  the  upper  layer  of  the  transverse  meso- 
colon. It  then  invests  the  anterior  surface  of  the  pancreas  and  is 
reflected  upon  the  lobus  Spigelii  and  lobus  caudatus  of  the  liver,  to 
reach  the  transverse  fissure.  It  will  be  noticed  that  the  lobus 
Spigelii  is  the  only  portion  of  the  liver  covered  by  the  peritoneum 
of  the  lesser  sac,  and  that  the  lobus  caudatus  coincides  in  position 
with  the  foramen  of  Winslow. 

The  Foramen  of  Winslow  (Figs.  134  and  135)  is  simply  a 
kind  of  hour-glass  constriction  of  the  peritoneum  dividing  it  into 
two  parts,  and  is  caused  by  the  passage  of  the  hepatic  artery  for- 
wards and  upwards  from  the  posterior  abdominal  wall  to  the 
transverse  fissure.  When  the  finger  is  in  the  foramen  it  will  feel 
the  following  boundaries.  In  fronts  the  lesser  omentum,  containing 
the  hepatic  artery,  portal  vein,  bile  duct,  and  hepatic  nerves  and 
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lymphatics  ;  hehiiidj  the  right  cms  of  the  diaphragm  and  the  inferior 
vena  cava  ;  beloiv,  the  hepatic  artery  (as  it  passes  forwards  from  the 
aorta)  ;  above,  the  lobus  caiidatus  of  the  liver. 

The  two  sacs  of  the  peritoneum  may  be  traced  together  in  the 
following  way.  Beginning  at  the  liver,  one  layer  covers  the  front 
and  the  other  the  back  of  the  under  surface  of  the  organ,  and  the 
two  meet  at  the  transverse  fissure  to  form  the  lesser  omentum. 
They  then  separate  to  enclose  the  stomach,  uniting  at  its  lower 
border  to  form  the  anterior  double  layer  of  the  great  omentum  ; 
reflected  upon  themselves,  they  next  form  the  two  posterior  layers, 
which  separate  to  enclose  the  transverse  colon,  and  form  the  trans- 
verse meso-colon  as  they  are  prolonged  to  the  spine.  The  two  layers 
now  separate.  The  upper  one  (lesser  sac)  is  prolonged  over  the 
pancreas  to  the  under  surface  of  the  liver ;  the  under  layer  (greater 
sac)  covers  the  lower  part  of  the  duodenum  in  front ;  then  forms 
the  ^  mesentery,  the  recto-vesical  pouch  in  the  male,  and  the  recto- 
vaginal and  utero-vesical  pouches  in  the  female,  and  passes  over 
the  abdominal  wall  to  the  diaphragm,  from  which  it  is  reflected 
on  to  the  liver,  where  the  description  commenced. 

On  passing  the  hand  into  the  lesser  sac  its  cavity  is  found  to  be 
shut  ofi"  from  that  of  the  greater  sac  on  the  left  side  by  a  double 
lamina  of  peritoneum.  This  septal  fold  is  the  gastro-phrenic  or 
lieno-phrenic  omentum,  and  will  presently  be  described. 

The  peritoneum  should  now  be  traced  horizontally.  Below 
the  level  of  the  transverse  colon  the  circle  will  be  found  to  be 
exceedingly  simple.  Beginning  at  the  median  line  of  the  anterior 
abdominal  wall,  the  peritoneum  may  be  followed  to  the  right  iliac 
region,  where  it  will  be  found  to  surround  the  caecum  and  to  cover 
the  front  of  the  ascending  colon,  binding  the  latter  to  the  posterior 
abdominal  wall  ;  it  then  forms  the  mesentery  :  and  lastly,  covering 
the  anterior  surface  of  the  descending  colon  and  the  sigmoid 
flexure  (binding  the  former  to  the  posterior  abdominal  w^all^  and 
forming  for  the  latter  a  sigmoid  meso-colon),  it  is  brought  round 
again  to  the  anterior  abdominal  wall.  Either  the  ascending  or 
the  descending  colon  or  both  may  be  surrounded  by  perito- 
neum, and  connected  to  the  posterior  abdominal  wall  by  a  meso- 
colon; but  in  some  instances,  where  a  contracted  portion  of  the 
colon  seems  to  possess  a  short  mesentery,  the  fold  completely 
disappears  after  inflation  of  the  tube,  and  an  uncovered  portion  of 
the  wall  comes  into  contact  with  the  parietes.  This  fact  probably 
accounts  for  the  discrepancies  between  the  observations  of  difl'erent 
anatomists  as  to  the  frequency  of  an  ascending  or  descending  meso- 
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A  'e^d^-colic  fold  attaches  the  splenic  flexure  of  the  descending 
colooi  to  the  under  surface  of  the  diajDhragm  ;  it  passes  below  the 
spleen  and  limits  the  nriovements  of  that  organ. 

Above  the  colon  the  arrangement  is  complicated  by  the  existence 
of  the  two  sacs,  the  continuity  of  which  may  here  be  demonstrated 
(Fig.  134).  Beginning  at  the  median  line  of  the  abdominal  wall, 
the  peritoneum  may  be  traced  into  the  right  hypochondrium  and 
over  the  right  kidney  ;  it  then  passes  into  the  foramen  of  Winslow 


Fig.  134. 


and  across  the  body  in  front  of  the  pancreas,  and  runs  forward  to  the 
cardiac  end  of  the  stomach  from  the  diaphragm  and  kidney,  forming 
the  right  layer  of  the  gastro-2)hrenic  omentum.  It  then  covers  the 
posterior  surface  of  the  stomach  and  returns  to  the  foramen  of 
Winslow  as  the  posterior  layer  of  the  lesser  omentum.  Eeflected 
at  this  point  upon  itself,  the  membrane  runs  to  the  left  as  the 
anterior  layer  of  the  lesser  omentum,  and  is  continued  over  the 
front  of  the  stomach  ;  thence,  forming  the  anterior  layer  of  the 
gastro-sjplenic  omentum,  it  reaches  the  spleen  and  encloses  it,  then 
formes  the  posterior  layer  of  the  gastro-splenic  omentum  and 
reaches  the  back  of  the  cardiac  end  of  the  stomach,  from  which  it 


Fig.  134. — Transverse  section  of  the  abdomen  at  the  level  of  the  foramen  of 
Winslow  (drawn  by  J.  T.  Gray). 

The  arrow  passes  from  the  greater  bag  to  the  lesser  bag  of  the  peritoneum 
through  the  foramen  of  Winslow,  which  is  seen  in  section. 

S.  Stomach.  Sp.  Spleen.  Y.  Vertebra. 

P.  Pancreas.  K.  ICidney.  A.  Aorta. 
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passes  to  the  diaphragm  and  left  kidney  as  tlie  left  layer  of  the 
gastro-phrenic  omentum,  and  so  to  the  left  hypochondrinm  and 
round  the  abdominal  wall.  The  continuity  of  the  greater  with 
the  lesser  bag  is  thus  made  evident,  and  the  foramen  of  Winslow 
is  seen  to  be  merely  the  narrowed  tube  of  communication  betv/een 
the  two  cavities. 

The  gastro-phrenic  omentum,  passing  from  the  back  of  the  cardiac 


Fig.  135. 


end  of  the  stomach  to  the  diaphragm  and  kidney,  forms  the  greater 
part  of  the  septum  between  the  greater  and  lesser  sacs.  It  is  con- 
nected above  with  the  fissure  for  the  ductus  venosus  on  the  under 
surface  of  the  liver,  and  with  the  oesophagus,  and  is  continuous  in 
front  with  the  left  extremity  of  the  lesser  omentum.  In  many  sub- 
jects the  point  of  reflection  of  this  septal  fold,  instead  of  passing  from 
the  stomach,  runs  from  the  gastro-splenic  omentum,  or  from  the  spleen, 


Fig.  135. — Diagram  of  the  reflections  of  the  peritoneum  traced  horizontally  at 
the  level  of  the  foramen  of  Winslow  (W.A.) 


1.  Point  of  arrow  on  lesser  sac.  8. 

2.  Falciform  ligament.  9. 

3.  Cardiac  end  of  stomach.  10. 

4.  Feather  of  arrow  on  greater  sac.  11. 

5.  Foramen  of  Winslow.  12. 

6.  Liver.  14, 

7.  Gastric  vasa   brevia  of  splenic  16. 

artery  in  gastro-splenic  fold. 


Lesser  omentum. 

Spleen. 

Aorta. 

Left  kidney. 
Vena  cava. 
Subperitoneal  tissue. 
Right  kidney. 
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in  the  latter  case  receiving  the  name  of  lieno-jplirenic  omentum.  A 
small  portion  of  the  spleen  would  then  be  covered  by  the  peritoneum 
of  the  lesser  sac  (as  in  the  model  of  His  and  in  Fig.  135). 

Besides  the  folds  of  peritoneum  which  have  been  named  in  tracing 
the  membrane,  there  are  others  which  form  certain  ligaments  of  the 
liver  and  bladder,  and  of  the  uterus  in  the  female. 

Fig.  136. 


Passing  from  the  umbilicus  to  the  liver  is  seen  the  obliterated 
umbilical  vein  or  round  ligament,  and  around  it  is  reflected  a  double 
fold  of  peritoneum,  the  suspensory  or  falciform  ligament  of  the  liver. 
This  is  prolonged  on  each  side  over  the  diaphragm  and  on  to  the 
upper  surface  of  the  liver,  where  it  forms  the  upper  layer  of  the 
coronary  ligament ;  the  under  layer  being  formed  partly  by  the 
lesser  sac  of  the  peritoneum,  and  the  triangular  surface  of  the  liver 
between  the  two  being  attached  by  firm  areolar  tissue  to  the 


Fig.  136.— Female  pelvic  organs,  seen  from  above  (from  Savage). 


a,  a.  Obliterated  hypogastric  arteries.  F. 

b.  Broad  ligament  of  uterus. 

e.  Posterior  ligament  of  uterus.  T. 

g.  Ureter.  0. 

h.  Ovarian  vessels.  R. 
m.  Linea  alba  and  section  of  urachus.  U. 
B.  Bladder.  V. 
L.  Round  ligament  of  uterus. 


Fimbriated  extremity  of  Fallopian 

tube. 
Fallopian  tube. 
Ovary. 
Rectum. 
Uterus. 

Fifth  lumbar  vertebra. 
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diaphragm.  The  duplicatures  continuous  with  the  coronary  liga- 
ment on  eacli  side  are  called  the  right ^and  left  lateral  ligaments. 

The  false  ligaments  of  the  bladder,  .1'ormed  hj  the  peritoneum,  are 
five  in  number,  two  posterior,  two  lateral,  and  one  superior. 
The  posterior  false  ligaments  are  the  margins  of  the  recto-vesical 
pouch,  and  are  formed  by  the  reflection  of  the  membrane  over 
the  ureters.  The  so-called  lateral  false  ligaments  are  merely  the 
reflections  of  the  peritoneum  from  the  bladder  to  the  sides  of  the 
pelvis,  and  the  superior  is  a  fold  passing  over  the  urachus  to  the 
umbilicus. 

In  the  female  (Fig.  136),  the  pelvis  is  divided  transversely 
by  folds  of  peritoneum  reaching  from  both  sides  of  the  uterus  to  the 
sides  of  the  pelvis,  and  called  the  hroad  ligaments  of  the  uterus  ; 
they  contain  the  ovaries,  the  Fallopian  tubes,  the  round  ligament, 
and  other  structures.  It  is  by  the  open  mouth  of  the  Fallopian 
tube  that  the  peritoneum  has  a  communication  with  the  mucous 
membrane  of  the  uterus.  The  uterus  and  vagina  intervene 
between  the  rectum  and  bladder,  and  the  peritoneum  is  prolonged 
from  the  rectum  to  the  posterior  wall  of  the  vagina,  and  then 
over  the  uterus  to  the  bladder,  forming  the  recto-vaginal  and 
utero-vesic.al  pouches,  and  the  anterior  and  posterior  ligaments  of  the 
uterus. 

In  the  child  an  arrangement  may  occasionally  be  found  which 
is  extremely  rare  in  the  adult— the  posterior  layer  of  the  great 
omentum  ascending  directly  to  the  pancreas,  and  then  being  again 
reflected  to  the  colon  to  form  its  meso-colon.  Some  indication  of 
this  may  be  seen  in  the  adult  in  the  transverse  meso-colon  near 
its  splenic  extremity. 


Peritoneal  Pouches. 

An  examination  of  the  interior  of  the  greater  sac  of  the  peritoneum 
shows  certain  pouches  and  fossae,  some  of  which  are  of  surgical 
interest.    The  principal  of  these  are  as  follows  :  

1.  Fossa  phrenico-hepatica, — On  the  under  surface  of  the  dia- 
phragm, beginning  at  the  left  lobe  of  the  liver  and  extending  to 
the  left,  parallel  to  the  coronary  ligament  of  the  liver.  Its  diameter 
IS  from  a  sixth  of  an  inch  to  an  inch  and  a  half. 

2.  Fossa  duodeno-jejunalis.—^itimted  at  the  root  of  the  mesentery, 
and  IS  exposed  by  raising  the  great  omentum  with  the  colon  and 
drawmg  the  intestines  to  the  right.  It  runs  from  left  to  right,  and 
IS  of  variable  size,  generally  large  enough  to  admit  a  finger.  The 
entrance  is  bounded  on  the  right  side  by  the  termination  of  the 
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duodenum,  on  the  left  side  by  a  semilunar  band  of  peritoneum 
containing  the  inferior  mesenteric  artery  above  and  the  colica 
sinistra  below.     It  sometimes  lodges  a  hernia. 

3.  Fossa  inter sigmoidea. — Lies  at  the  middle  of  the  root  of  the 
sigmoid  meso-colon  on  its  left  fac^.,  and  passes  upwards  on  the  inner 
side  of  the  psoas  muscle.  This  fossa  is  occasionally  the  seat  of  a 
hernia. 

5.  Fossa  suhccBcalis,  behind  and  internal  to  the  caecum. 

6.  Fossa  ileo-colica. — At  the  junction  of  the  ileum  and  caecum, 
beneath  a  peritoneal  fold  (ileo-colic)  reflected  over  the  anterior 
ileo-colic  artery. 

7.  Fossa  ileo-ccBcalis. — Between  the  lower  border  of  the  termi- 
nation of  the  ileum  and  the  root  of  the  vermiform  appendix.  It  is 
sometimes  double. 

The  external  middle  and  internal  inguinal  fossce  and  the  recto- 
vaginal  pouch  have  already  been  described. 

The  REFLECTIONS  OF  THE  PERITONEUM    FROM  THE  VISCERA  TO 

THE  WALL  OF  THE  ABDOMEN  may  be  studied  on  Fig.  137. 

The  posterior  jDeritoneal  attachment  may  be  divided  into  an 
upper  portion  connected  with  the  liver,  stomach  and  spleen,  and  a 
lower  belonging  to  the  large  and  small  intestine.  The  ujjj^er, 
commencing  with  the  reflection  of  the  falciform  ligament  upon  the 
diaphragm,  extends  backwards  somewhat  obliquely  to  join  the  large 
area  connected  with  the  posterior  surface  of  the  right  lobe  of  the 
liver  and  the  right  and  left  lateral  ligaments.  From  the  lower 
border  of  the  hepatic  area  runs  the  posterior  attachment  of  that 
double  layer  of  jaeritoneum  (gastro-phrenic  or  lieno-phrenic  fold) 
which  forms  the  septum  between  the  greater  and  lesser  sacs  of  23eri- 
toneum  on  the  left  side  (Figs.  134,  135),  and  encloses  the  oeso- 
phagus, the  tail  of  the  pancreas,  and  the  splenic  vessels ;  this  passes 
from  the  point  at  which  the  vena  cava  receives  the  obliterated  ductus 
venosus,  obliquely  to  the  left  across  the  diaphragm  to  the  front  of 
the  left  kidney,  where  it  joins  the  attachment  of  the  splenic  flexure 
of  the  colon. 

The  lower  line  of  attachment  commences  with  the  root  of  the  mesen-      •  7 1- 
tery  on  the  left  side  of  the  2nd  lumbar  vertebra  at  the  termination  of  j 
the  3rd  stage  of  the  duodenum.    From  this  point  it  runs  obliquely  \  ^tjitA^ 
downwards  across  the  spine\^to  the  right  iliac  fossa^ where  it  meets  the 
lowest  attachment  of  the  ascending  colon  and  of  the  little  appendi- 
cular fold..    The  ascendi]ig  colic  area  runs  upwards  over  the  iliac 
crest,  the  anterior  lamella  of  the  transversalis  tendon  and  the  front  of 
the  right  kidney ;  it  is  succeeded  by  the  attachment  of  the  transverse 
meso-colon  which  extends  transversely  across  the  renal  vessels  and 
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Fig.  137. — Diagram  of  the  parietal 

Delej 

1.  Upper  end  of  septal  fold  between 

greater  and  lesser  sacs. 

2.  (Esophagus. 

3.  Falciform  ligament. 

4.  Left  lateral  ligament. 

5.  Yena  cava  inferior. 

6.  Diaphragm. 

7.  Phrenic  artery. 

8.  Cut  edge  of  peritoneum. 

9.  Hepatic  area. 

10.  Splenic  artery  behind  lesser  sac. 


attachment  of  the  peritoneum  (after 
ne). 

11.  Portal   vein   below  foramen  of 

Winslow. 

12.  Tail  of  pancreas  in  g astro -phrenic 

omentum. 

13.  Bile  duct. 

14.  Costo-colic  fold. 

15.  Hepatic  artery. 

16.  Transverse  mesocolon. 

17.  Eight  lateral  ligament. 

18.  Aorta. 

19.  Pylorus, 
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the  pancreas,  transmitting  between  its  layers  the  termination  of  the 
first  stage  of  the  duodenum  above  and  on  the  right  side,  and  the 
end  of  the  third  stage  at  the  middle  line  or  a  little  to  the  left ;  and 
receiving  at  its  left  extremity  the  lower  end  of  the  septal  fold  before 
referred  to.  At  this  point  it  becomes  continuous  with  the  descend- 
ing colic  area,  which  runs  downwards  over  the  kidney  and  transver- 
salis  tendon  into  the  left  iliac  fossa.  The  descending  colic  area  is 
succeeded  by  the  attachment  of  the  sigmoid  meso-colon  and  meso- 
rectum,  which  crosses  obliquely  over  the  sacro-iliac  joint  to  the  front 
of  the  sacrum. 

Mesenteric  Vessels. 

[In  order  to  dissect  the  mesenteric  arteries,  the  great  omentum  and 
transverse  colon  must  be  turned  up  over  the  cartilages  of  the  ribs,  and 
the  small  intestines  be  drawn  down.  Beginning  at  the  upper  end  of 
the  jejunum  at  the  point  where  the  small  intestine  can  first  be 
distinctly  seen,  usually  on  the  left  side  of  the  body  of  the  third 
lumbar  vertebra),  the  dissector  should  remove  the  whole  of  the 
anterior  layer  of  the  mesentery  from  its  root  down  to  the  edge  of  the 
bowel,  where  it  is  to  be  cut  off.  This  must  be  continued  along  the 
whole  length  of  the  small  intestine,  and  the  mesentery  will  be  found 
to  pass  obliquely  downwards  from  left  to  right.  After  the  vessels 
contained  in  the  mesentery  are  cleaned,  the  under  layer  of  the  ascend- 
ing and  transverse  meso-colon  must  be  removed  in  the  same  way  to 


■■■i 


IS  the  vessel 

which  supplies  the  small  and  half  the  large  intestines.  A  branch 
of  the  abdominal  aorta,  it  comes  off  opposite  the  first  lumbar  vertebra 
immediately  behind  the  neck  of  the  pancreas,  and  is  embraced  by  an 
inferior  extension  of  the  head  of  the  organ,  which  passes  behind  both 
the  artery  and  vein.  It  runs  forward  between  the  pancreas  and  the 
transverse  duodenum,  giving  off  the  inferior  jpancreatico-duodenal 
branch  (13),  which  takes  a  curved  course  to  the  right  between  the 
head  of  the  pancreas  and  the  duodenum,  to  anastomose  with  the 


20.  Descending  colon. 

21.  Superior  mesenteric  artery. 

22.  Left  kidney. 

23.  Termination  of  duodenum. 

24.  Mesentery. 

25.  Descending  duodenum . 

26.  Colica  sinistra. 

27.  Eight  kidney. 

28.  Sigmoidea. 

29.  Colica  dextra. 

130.  Superior  hsemorrhoidal  artery 
31.  Right  colic  area. 
H. 


32.  Common  iUac  artery. 

33.  Vasa  intestini  tenuis. 

34.  Iliac  fossa. 

35.  Left  common  iliac  artery. 

36.  Internal  iliac  artery. 

37.  Pelvis. 

38.  External  iliac  artery. 

39.  External  iliac  artery. 

40.  Deep  epigastric  artery. 

41.  Meso-rectum. 
43.  Rectal  area. 
45.  Bladder. 


290 


MESENTERIC  VESSELS. 


superior  paiicreatico-duodenal  artery.  The  trunk  of  the  superior 
mesenteric  artery  will  then  be  seen  to  take  a  slightly  curved  direction 
from  left  to  right,  and  from  its  convexity  or  left  side  are  given  the 


branches  to  the  small  intestine  (i6)  (vasa  intestini  tenuis)^  while 
from  its  concave  right  side   arise   three  branches  to  the  large 


Fig.  138. — Course  and  distribution  of  the  superior  mesenteric  artery 


(from  Wilson). 


1.  Descending  portion  of  the  duo-  9. 

denum.  10. 

2 .  Transverse  portion .  11. 

3.  Pancreas.  ^  12. 

4.  Jejunum. 

5.  Ileum.  13, 

6.  Caecum  and  appendix  vermifoirmis.  14. 

7.  Ascending  colon.  15. 

8.  Transverse  colon.  16, 


Descending  colon. 
Superior  mesenteric  artery. 
Colica  media. 

Its  anastomosis  with  the  colica 
sinistra. 

Pancreatico-duodenalis  inferior. 
Colica  d extra. 
Ileo- colica. 

16.  Yasa  intestini  tenuis. 
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intestine,  ileo-colic  (i 5),  right  colic  (14),  and  middle  colic  (11)  arteries 
(named  in  their  order  from  below  upwards).  The  branches  to  the 
small  intestine  form  a  series  of  primary,  secondary,  and  sometimes 
tertiary  loops,  which  inosculate  freely  with  one  another,  and  give  off 


Fig.  139. 


Fig.  139.— Branches  of  the  inferi 

1.  1.  The   5?uperior  mesenteric  and 

small  intestines  turned  over  to 
the  right  side. 

2.  Caecum  and  appendix  cteci. 

3.  Ascending  colon. 

4.  Transverse  colon  turned  upwards. 

5.  Descending  colon. 

6.  Sigmoid  flexure. 

7.  Rectum. 


mesenteric  artery  (from  Wilson) . 

8.  Abdominal  aorta. 

9.  Inferior  mesenteric  artery. 

10.  Colica  sinistra  inosculating  with — 

11.  Colica  media. 

12.  12.  Sigmoid  branches. 

13.  Superior  haemorrhoidal  artery. 

14.  Pancreas. 

15.  Descending  portion  of  the  duo- 

denum. 
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straight  branches  (longer  in  the  upper  than  in  the  lower  part  of  the 
fnesentery)  to  the  intestine,  each  of  which  breaks  up  into  two 
twigs,  one  for  each  half  of  the  segment  of  gut  supplied.  The 
branches  to  the  large  intestine  take  the  course  indicated  by  their 
names  ;  thus  the  ileo- colic  goes  to  the  end  of  the  ileum  and  com- 
mencement of  the  colon  (caecum),  the  right  colic  to  the  ascending, 
and  the  middle  colic  to  the  transverse  colon.  Each  of  these  arteries 
divides  into  two  branches,  which  spread  out  one  on  each  side  to  inoscu- 
late with  the  adjacent  branches  of  the  neighbouring  vessels,  forming 
the  primary  loops ;  the  ileo-colic  also  anastomose  with  the  vasa  intestini 
tenuis,  and  the  middle  colic  with  the  inferior  mesenteric  artery  ;  and 
thus  a  free  anastomosis  is  established  from  one  part  to  another  of  the 
intestinal  canal.  The  colica  dextra  and  the  upper  branch  of  the 
colica  sinistra  pass  beneath  the  peritoneum  in  front  of  the  right  and 
left  kidneys  respectively,  and  hence  the  peritoneal  incision  for  intra- 
peritoneal nephrectomy  should  be  made  on  the  outer  side  of  the 
colon,  unless  there  is  any  special  reason  to  the  contrary. 

Corresponding  branches  of  veins  will  be  found  running  with  the 
arteries,  and  opening  into  the  Superior  Mesenteric  Vein 
(Fig.  147,  5),  which  unites  with  the  splenic  to  form  the  vena 
portae.  In  addition,  there  may  be  found  ramifying  upon  the 
arteries  the  branches  of  the  superior  mesenteric  plexus  of  nerves 
derived  from  the  solar  plexus  of  the  sympathetic  ;  and  interspersed 
are  the  lymphatic  glands  which  receive  the  lacteals  from  the 
intestines. 

[The  whole  of  ihe  small  intestines  are  to  be  turned  over  to  the 
right  side,  and  the  remainder  of  the  meso-colon,  as  well  as  the 
peritoneum  intervening  between  the  descending  colon  and  the 
spine,  is  to  be  removed  to  expose  the  inferior  mesenteric  vessels.] 

The  Inferior  Mesenteric  Artery  (Fig.  139,  9)  will  be  seen 
to  arise  from  the  abdominal  aorta  about  an  inch  and  a  half  above 
the  bifurcation,  and  to  take  a  course  downwards  and  slightly  to  the 
left.  It  gives  off  the  left  colic  (10)  to  the  descending  colon  ;  the 
sigmoid  (12)  (three  or  four)  to  the  sigmoid  flexure;  and  lastly, 
the  superior  hcemorrhoidal  artery  (13),  which  descends  into  the 
pelvis  to  supply  the  rectum.  These  arteries  anastomose  freely 
with  one  another,  forming  loops,  and  moreover,  the  left  colic 
inosculates  with  the  middle  colic  of  the  superior  mesenteric,  and 
the  superior  hjemorrhoidal  with  the  middle  hsemorrhoidal  of  the 
internal  iliac  artery.  The  superior  hsemorrhoidal  artery,  at  first 
single,  bifurcates  on  reaching  the  rectum,  and  its  branches  run  one 
on  each  side  of  the  gut. 
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The  Inferior  Mesenteric  Vein  (Fig.  147,  4)  will  be  seen  to 
have  tributaries  corresponding  to  the  branches  of  the  artery.  The 
lowest  of  these  is  the  superior  hB&morrhoidal,  which  anastomoses 
with  the  middle  haemorrhoidal  (6),  a  tributary  of  the  internal  iliac 
vein,  thus  forming  a  communication  between  the  two  great  venous 
systems.  The  inferior  mesenteric  vein  passes  npwards  beneath  the 
pancreas  to  join  the  splenic  or  superior  mesenteric  vein,  and  so  into 
the  vena  portoe.  Branches  of  the  inferior  mesenteric  plexus  of  the 
sympathetic  may  be  traced  upon  the  vessels  from  the  aortic  plexus. 

It  may  be  noticed  that  the  mesenteric  veins  have  no  valves  and 
consequently  never  present  dilatations. 

The  Gceliag  Axis. 

[The  intestines  are  now  to  be  replaced,  and  the  liver  fastened  np 
to  the  ribs,  either  with  hooks  or,  better,  by  a  few  stitches  ;  the 
stomach  being  then  drawn  down,  the  lesser  omentum  is  to  be 
carefully  removed.] 

Between  the  layers  of  the  lesser  omentum  near  its  free  border 
will  be  found  three  important  structures,  in  the  following  relation 
to  one  another  (Fig.  143).  To  the  right  and  most  in  front  is  the 
bile-duct  (7),  to  the  left  is  the  hepatic  artery  (5),  and  behind  and 
between  the  two  the  large  vena  portee  (9). 

Behind  the  lesser  omentum  in  the  middle  line  will  be  found  the 
short  trunk  of  the  Coeliac  Axis,  which  springs  from  the  front  of 
the  aorta  opposite  the  disc  between  the  last  dorsal  and  first  lumbar 
vertebrae,  and  runs  above  the  neck  of  the  pancreas  to  break  up  into 
its  three  branches,  viz.,  the  gastric  (coronaria  ventriculi),  the  hepatic, 
and  the  splenic  arteries.  The  branches  are  to  be  cleaned  as  far 
as  exposed,  but  the  cosliac  axis  itself  should  be  left  for  the  present,  for 
fear  of  injuring  the  sympathetic  plexuses  surrounding  it. 

The  Gastric  or  Coronary  Artery  (Fig.  140,  12),  the  smallest 
of  the  three  branches,  runs  at  first  npwards  and  to  the  left  in  a 
duplicature  of  peritoneum,  called  the  left  pancreatico-gastric  fold ;  it 
then  passes  along  the  lesser  curvature  of  the  stomach  from  left  to 
right  between  the  layers  of  the  lesser  omentum,  giving  branches  to 
both  surfaces  of  that  organ  and  to  the  oesophagus.  It  anastomoses 
at  the  pylorus  with  the  pyloric  branch  of  the  hepatic  artery,  and 
by  means  of  its  first  or  oesophageal  branch,  with  the  oesophageal 
branches  of  the  thoracic  aorta.  Branches  of  the  sympathetic 
(gastric  plexus)  may  be  traced  upon  it.  Its  accompanying  vein 
opens  into  the  vena  portae. 
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The  opportunity  may  be  taken  to  notice  the  distribution  of  the 
pneumogastric  nerve  to  the  stomach.      The  left  pneumogastric 


Fig.  140. 


/7 


24 


Fig.  140. — Branches  of  the  ca)liac  axis  (after  Henle). 


1 .  Hepatic  artery. 

2.  Diaphragm. 

3.  Superior  pyloric  artery. 

4.  Kight  phrenic  artery. 

•'>.  Eound  ligament  of  liver. 

6.  (Esophagus. 

7.  Cystic  artery. 

8.  Abdominal  aorta. 

9.  Gall-bladder. 

10.  Cceliac  axis. 

11.  Ductus  communis  choledochus. 

12.  Gastric  artery. 

13.  Gastro-duodenal  artery. 


14.  Vasa  brevia  of  splenic  artery. 

15.  Liver. 

16.  Spleen. 

17.  Pancreatico  -  duodenalis  (supe- 

rior) . 

18.  Gastro-epiploica  sinistra. 

19.  Head  of  pancreas. 

20.  Splenic  artery. 

21.  Duodenum. 

22.  Superior  mesenteric  artery. 

23.  Gastro-epiploica  dextra. 

24.  Pancreas  (drawn  down). 

25.  Great  omentum. 
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gives  numerous  branches  to  the  front  of  the  stomach,  and  the  right 
to  the  back  of  the  viscus,  and  these  can  be  generally  seen  througli 
the  peritoneal  coat  without  further  dissection. 

The  Hepatic  Artery  (Fig.  140,  i)  curves  upwards  and  to  the 
right  side,  forming  the  inferior  and  anterior  boundaries  of  the 
foramen  of  Winslow,  and  ends  by  dividing  into  the  right  and  le/t 
hepatic  branches,  which  enter  the  transverse  fissure  of  the  liver.  The 
artery  gives  off  first  the  pyloric  branch  (3),  which  has  been  seen  to 
anastomose  at  the  upper  border  of  the  pyloric  end  of  the  stomacli 
with  the  gastric,  and  secondly  a  trunk  which  immediately  disappears 
behind  the  first  portion  of  the  duodenum  and  is  called  the  gastro- 
duodenal  (13).  From  the  right  hepatic  branch  is  given  off  the  smaller 
cystic  (7)  artery,  which  is  distributed  to  the  gall-bladder  by  two 
branches,  one  passing  between  it  and  the  liver  and  the  other  along 
its  free  surface. 

The  Splenic  Artery  (Fig.  140,  20)  can  be  seen  only  in 
part,  taking  a  tortuous  course  behind  the  stomach  and  along  the 
upper  border  of  the  pancreas  to  the  spleen. 

[To  continue  the  dissection  it  will  be  necessary  to  remove  the 
intestines  which  have  been  examined,  by  putting  a  couple  of 
ligatures  upon  the  upper  part  of  the  jejunum,  and  also  upon  the 
upper  part  of  the  rectum,  and  dividing  the  intestine  between  the 
two  ligatures  at  each  point.  By  cutting  the  superior  mesenteric 
artery  the  small  intestine  will  be  at  once  set  free,  but  the  large 
intestine  must  be  carefully  removed  by  dividing  the  meso-colon 
close  to  the  intestine  throughout,  and  lastly  by  cutting  the  inferior 
mesenteric  artery.  The  gastro-duodenal  and  splenic  arteries  and 
their  branches  are  then  to  be  cleaned.] 

The  Gastro-duodenal  Artery  (Fig.  140,  13)  can  be  traced 
out  by  turning  up  the  stomach.  After  passing  behind  the  first 
portion  of  the  duodenum,  it  divides  into  the  right  gastro-epiploic 
and  the  superior  pancreatico-duodenal  arteries. 

The  Gastro-epiploica  dextra  (23)  runs  from  right  to  left  along  the 
great  curvature  of  the  stomach  between  the  folds  of  the  great 
omentum,  supplying  branches  to  both  surfaces  of  the  stomach  and 
to  the  omentum  ;  it  anastomoses  with  the  gastro-epiploica  sinistra 
of  the  splenic  artery. 

The  Pancreatico-duodenalis  superior  (17)  will  be  found  between 
the  duodenum  and  the  head  of  the  pancreas,  surrounding  the  latter, 
and  supplying  both  ;  it  anastomoses  with  a  small  branch  from  the 
commencement  of  the  superior  mesenteric  artery  called  the  pancre- 
atico-duodenalis inferior  (Fig.  138,  13),  and  gives  branches  to  both 
pancreas  and  duodenum. 
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The  Splenic  Artery  (Fig.  140,  20)  can  now  be  seen  in  the 
whole  of  its  course  to  the  spleen,  and  breaking  up  into  four  or  five 
terminal  branches,  which  enter  the  hilum  on  the  concave  surface  of 
that  organ.  It  runs  behind  the  posterior  layer  of  the  lesser  sac  of 
peritoneum,  across  the  left  kidney  and  above  the  pancreas,  and  on 
approaching  the  spleen  it  enters  the  lieno-phrenic  omentum  with, 
but  above,  the  tail  of  the  pancreas.  As  it  passes  along  the  upper 
border  of  the  pancreas  it  gives  off  small  branches  to  it  {pancreaticce 
parvce),  and  a  larger  one  [pancreatica  magna)  which  runs  along  the 
whole  length  of  the  giand  from  left  to  right,  with  the  duct.  It  also 
gives  branches  {vasa  hrevia)  (14)  to  the  great  end  of  the  stomach, 
and  one  of  larger  size  (gastro-epijjloica  sinistra)  (18),  which  runs 
along  the  great  curvature,  between  the  layers  of  the  greater  omentum, 
to  anastomose  with  the  gastro-epiploica  dextra  of  the  hepatic,  snpply- 
incf  branches  to  both  surfaces  of  the  stomach  and  to  the  omentum. 
Upon  the  hepatic  and  splenic  arteries  are  corresponding  plexuses 
of  the  sympathetic. 

The  Splenic  Vein  (Fig.  147,  2)  is  placed  below  its  artery,  and 
lies  behind  the  upper  border  of  the  pancreas.  It  receives  tributaries 
corresponding  to  the  branches  of  the  artery,  and  usually  also  the 
inferior  mesenteric  vein,  but  the  latter  may  enter  the  superior 
mesenteric  vein.  It  is  joined  by  the  superior  mesenteric  vein 
behind  the  upper  border  of  the  head  of  the  pancreas,  the  two  form- 
ing the  vena  portse. 

[The  pancreas  and  duodenum  should  now  be  thoroughly  defined, 
and  the  bile  duct  and  the  pancreatic  duct  traced  to  their  entrance 
into  the  intestine.  If  desired,  the  stomach  may  be  removed  by 
tying  and  cutting  it  near  the  pylorus,  and  at  the  oesophagus.] 

The  Stomach  is  a  somewhat  jDear-shaped  viscus,  with  the  greater 
extremity  upwards  and  on  the  left,  the  smaller  end  at  a  lower  level 
and  on  the  right  side  of  the  median  line.  It  receives  at  its  larger 
or  cardiac  end  the  termination  of  the  oesophagus,  and  ends  at  its 
smaller  or  pyloric  extremity,  in  the  duodenum.  The  expansion  seen 
on  the  left  side  of  the  oesophageal  opening  is  called  the  gi^eat  cul  de 
sac,  and  a  small  fusiform  dilatation  near  the  pylorus  is  called  the 
antrum  pylori.  It  is  covered  by  the  peritoneum  of  the  greater  sac 
in  front,  and  by  that  of  the  lesser  sac  behind ;  and  these  layers 
unite  above  and  below  at  two  lines,  the  lesser  and  greater  curves, 
running  between  the  oesophageal  and  pyloric  extremities.  The 
lesser  curve  gives  attachment  to  the  lesser  omentum,  and  is  in 
contact  with  an  anastomotic  loop  between  the  coronary  and  pyloric 
vessels  ;  the  greater  curve  is  connected  with  the  greater  omentum 
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below  and  with  the  gastro-splenic  omentum  on  the  left,  and  is 
traversed  by  the  right  and  left  gastro-epiijloic  vessels  (q.  v.).  The 
stomach  in  the  dead  subject,  unless  much  distended,  is  flattened 
from  before  backwards,  and  presents  two  surfaces  and  two  borders ; 
but  during  life  it  is  probable  that  the  organ  is  usually  cylindrical 
in  section,  and  that  the  inferior  border  or  greater  curvature  is 
turned  forward  towards  the  abdominal  wall.    At  the  antrum  pylori 


Fig.  141. 


the  stomach  turns  somewhat  backwards  to  reach  the  neck  of  the 
gall  bladder. 

Relations. — The  anterior  surface,  belonging  to  the  greater  sac  of 
peritoneum,  looks  forwards  and  upwards,  and  is  opposed  to  (1)  the 
left  lobe  and  part  of  the  lob  us  quadratus  of  the  liver,  (2)  the 
diaphragm,  and  (3)  the  anterior  aponeurosis  of  the  transversalis 
muscle.  The  posterior  surface,  belonging  to  the  lesser  sac,  is 
related  to  (1)  the  spleen,  (2)  the  pancreas,  (3)  the  left  kidney 
and  supra-renal  capsule,  (4)  the  third  stage  of  the  duodenum  near 
its  termination,  (5)  the  splenic  and  left  renal  vessels,  (6)  the 
commencement  of  the  abdominal  aorta,  (7)  the  solar  plexus  and 


Fig.  141. — Diagram  of  the  anterior  relations  of  the  stomach  (W.  A.). 


1.  Outline  of  right  costal  border.  4.  Colon. 

2.  Outline  of  left  costal  border.  5.  Gall  bladder. 

3.  Eound  ligament.  7.  Position  of  right  semilunar  line. 
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semilunar  ganglia,  and  (8)  the  crura  of  the  diaphragm.  Below  it 
is  usually  in  close  relation  to  the  transverse  colon,  but  occasionally 
the  colon  appears  to  carry  up  the  great  omentum  and  pass  in 
front  of  the  stomach.     (See  plates  in  Eiidinger  and  Symington.) 


142. 


3  -t- 


The  spleen  lies  to  the  left  of  the  great  cul  de  sac  as  well  as 
behind. 

The  cardiac  orifice  lies  about  an  inch  to  the  left  of  the  middle  line 
on  a  level  with  the  tenth  dorsal  vertebra,  and  behind  the  junction 
of  the  seventh  costal  cartilage  with  the  sternum  in  front.  The 
])ijloric  orifice  is  usually  found  behind  the  quadrate  lobe  of  the  liver, 
on  a  level  with  the  first  lumbar  vertebra  and  about  two  inches 
to  the  right  of  the  median  line ;  but  it  extends  more  to  the 
right  when  much  distended,  and  is  retracted  towards  the  left  when 
empty. 

The  Small  Intestine  extends  from  the  pylorus  to  the  junction 


Fig.  142. — Diagram  of  the  posterior  relations  of  the  stomach  (W.A.).  Seen 
from  the  front,  the  stomach  represented  as  transparent. 

1.  Tuber  omentale  of  pancreas.  6.  Tail  of  pancreas. 

2.  Supra-renal  capsules.  7.  Head  of  pancreas  (lower  proce&s) . 

3.  Right  kidney.  8.  Left  kidney. 

4.  Spleen.  9.  Head  of  pancreas. 

5.  Second  portion  of  duodenum.  10.  Termination  of  duodenum. 
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of  the  csecum  and  colon.  It  is  an  iin sacculated  tube,  averaging 
about  22  feet  in  lengtli,  with  a  range  of  variation  from  ft.  15-6 
!  to  ft.  31-10  (Treves),  and  diminishes  in  the  width  of  its  calibre 
and  the  thickness  of  its  walls  from  its  commencement  to  its  ter- 
j  mination.  It  is  subdivided  into  three  portions,  the  duodenum,  the 
jejunum,  and  the  ileum. 

The  Duodenum  (Fig.  143,  ii)  is  from  eight  to  ten  inches  long 
'   (twelve  finger-breadths),  and  makes  a  peculiar  bend  upon  itself 
before  it  passes  beneath  the  superior  mesenteric  vessels,  and  joins 
the  jejunum.    It  lies  in  the  epigastric  and  the  umbilical  regions. 

The  first  or  ascending  portioii,  about  an  inch  in  length,  runs  back- 
wards and  to  the  right  in  contact  with  the  lobus  quadratus  and  the 
adjacent  part  of  the  right  lobe  proper  of  the  liver,  there  lying  in 
close  proximity  to  the  neck  of  the  gall-bladder,  and  resting  against 
a  special  impression  in  front  of  the  lobus  caudatus,  internal  to  and 
between  the  renal  and  colic  impressions  (Fig.  157).  It  is  covered 
both  in  front  and  behind  by  a  prolongation  from  the  lesser  omen- 
tum, and  is  therefore  movable  with  the  stomach.  Behind  it  are 
the  vena  portse,  the  common  bile  duct,  the  gastro-duodenal  artery, 
and  a  portion  of  the  head  of  the  pancreas. 

The  second  oy descending  portionythiee  or  four  inches  long, is  partially 
covered  in  front  by  the  greater  sac  of  the  peritoneum  and  crossed 
by  the  right  extremity  of  the  root  of  the  transverse  meso-colon. 
It  is  bound  down  to  the  surface  of  the  right  kidney  and  supra-renal 
body,  overlapping  also  the  renal  vessels,  and  descends  for  about  three 
or  four  inches  behind  the  transverse  colon,  reaching  nearly  as  far  as 
the  iliac  crest  and  to  a  level  with  the  lower  part  of  the  body  of  the 
third  lumbar  vertebra.  It  lies  in  contact  with  the  outer  side  of  the 
head  of  the  pancreas,  the  pancreatico-duodenal  vessels  intervening, 
and  the  biliary  and  pancreatic  ducts  pierce  it  near  the  middle  of  its 
inner  surface. 

The  third  or  transverse  portion^  four  or  five  inches  in  length,  is 
fixed  to  the  abdominal  wall  below  the  line  of  attachment  of  the 
meso-colon,  and  is  covered  in  front  by  the  peritoneum  of  the  greater 
sac,  except  where  it  is  crossed  anteriorly  by  the  superior  mesenteric 
vessels.  It  runs  obliquely  upwards  and  to  the  right  across  the 
front  of  the  aorta,  vena  cava,  and  thoracic  duct,  from  the  level  of 
the  third  to  that  of  the  second  lumbar  vertebra,  at  the  left  side  of 
which  the  gut  receives  a  complete  covering  of  peritoneum  and 
becomes  the  jejunum.  Immediately  above  it  are  the  head  and  the 
body  of  the  pancreas,  with  the  inferior  pancreatico-duodenal  and 
superior  mesenteric  vessels,  the  latter  afterwards  becoming  anterior 
to  it.    It  is  surrounded  by  subperitoneal  tissue,  and  suspended  by 
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a  band  of  involuntary  muscular  fibre  (fibro-musciilar  band  of 
Treitz)  to  the  left  cms  of  the  diaphragm.  The  entrance  of  the 
peritoneal  fossa  duodeno-jejunalis  (p.  285)  lies  opposite  the  junction 
of  the  duodenum  and  jejimum.   This  is  the  most  fixed  portion  of  the 


Fig.  143 


small  intestine  ;  and,  owing  to  the  weight  of  the  remainder  of  the 
bowel,  it  is  at  the  junction  of  the  duodenum  with  the  jejunum  that 
laceration  most  commonly  occurs  in  cases  of  abdominal  injury. 

The  Jejunum  and  Ileum  are  completely  covered  with  perito- 
neum, except  at  the  interval  between  the  two  laminae  of  the  serous 
membrane  (see  p.  280  and  Fig.  1  i4),  and  are  fixed  to  the  spine  by 


Fig. 


143. — The  duodenum  and 


1. 

2, 

3. 

4. 

5. 

6. 
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9. 
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12. 


Bound  ligament  of  liver. 
Great  end  of  stomaoh  (cut). 
Gall-bladder. 
Spleen. 

Hepatic  artery. 
Coronary  arteVy. 
Common  bile  duct. 
Splenic  artery  and  vein. 
Vena  porta?. 
Tail  of  pancreas. 
Duodenum. 

Coeliac  axis.    On  each  side  of 


its  relations  (altered  from  Hirschfeld  and 
Leveille). 

aorta  at  this  point  are  the  semi- 
lunar gangha. 

13.  Head  of  pancreas. 

14.  Left  renal  vessels. 

15.  Superior  mesenteric  artery. 

16.  Left  ureter. 

17.  Right  kidney. 

18.  Left  spermatic  vessels. 

19.  Eight  ureter. 

20.  Inferior  mesenteric  artery. 

21.  Eight  spermatic  vessels. 

the      22.  x\orta.  23.  Vena  cava. 
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Fis.  144. 


the  mesentery,  which  extends  from  the  lel't  side  of  the  second  lumbar 
vertebra  obliquely  across  the  spine  into  the  right  iliac  fossa  where  the 
ileum  joins  the  csecnm.  The  commencement  of  the  ilenni  is  arbitrarily 
fixed  at  the  junction  of  the  second  with  the 
third  fifth  of  the  length  of  the  conjoint  tube. 

A  foetal  relic,  representing  the  omphalo- 
mesenteric duct,  and  known  as  MecJceFs  diverti- 
culum, is  occasionally  found  as  a  narrow  tube, 
from  half-an-inch  to  five  or  six  inches  in  length, 
opening  into  the  ileum  at  a  distance  of  eighteen 
inches  to  three  feet  from  the  ileo-c8ecal  valve.  If 
long  it  may  run  upwards  to  the  umbilicus. 

The  Pancreas  (Fig.  145)  lies  transversely  in 
the  abdomen,  occupying  the  ej)igastric  and  left 
hypochondriac  regions,  and  is  subdivided  into  a 
head,  body  and  tail.  The  head  is  embraced  by 
the  duodenum,  and  sends  a  process  downwards  and 
inwards  behind  the  superior  mesenteric  vessels  ; 
the  hody^  which  is  concave  jjosteriorly,  crosses 
the  aorta  and  left  kidney  opposite  the  1st  lumbar 
vertebra  ;  and  the  tail  runs  in  the  gastro-splenic 
or  lieno-sjjlenic  omentum,  to  come  in  contact 
with  the  lower  and  back  part  of  the  visceral 
surface  of  the  spleen.  The  median  sagittal  plane  cuts 
neck  and  the  lower  ju^ocess  of  the  head.  It  is  related  in  front  with 
the  posterior  layer  of  the  lesser  sac  of  peritoneum,  and  near  its  lower 
border  Avith  the  attachment  of  the  transverse  meso-colon  ;  and  more 
anteriorly  is  covered  by  the  stomach  except  over  a  small  projection 
from  its  upper  border,  the  tuber  omentale,  that  rises  above  the  lesser 
curve  of  the  organ  to  reach  the  lesser  omentum.  Posteriorly  are  the 
crura  of  the  diaphragm ;  the  vena  cava  ;  the  commencement  of  the 
portal  vein  and  its  formative  tributaries,  the  superior  mesenteric  and 
splenic  veins,  with  the  inferior  mesenteric  usually  joining  the  latter  ; 
the  aorta  and  the  origin  of  its  superior  mesenteric  branch  ;  the 
thoracic  duct ;  the  azygos  veins ;  and  the  lel't  kidney  and  renal 
vessels.  The  upper  border  is  in  contact  with  the  cceliac  axis  and 
splenic  artery,  the  loiver  border  is  in  close  relation  with  the  trans- 


through  the 


Fig.  144. — The  relation  of  the  peritoneum  to  the  wall  of  the  small  intestine 

(W.A.). 

1.  Mesentery.  peritoneum. 

2.  Fat  on  interserous  triangle.  5.  Serosa. 

3.  Artery.  6.  Muscularis. 

4.  Portion  of  muscularis  uncovered  by       7.  Mucosa. 
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verse  duodenum,  except  where  it  is  separated  from  it  by  the 
superior  mesenteric  vessels. 

The  duct  (canal  of  Wirsung)  begins  usually  by  two  branches  in 
the  tail  and  runs  from  left  to  right,  gathering  small  tributaries  from 


Fig.  145. 


the  body,  and  receives  two  larger  branches,  one  from  the  lower 
extension  of  the  head,  the  other  from  a  portion  of  the  upper  part  of 
the  head,  which  may  be  more  or  less  completely  separated  from  the 
rest  by  dissection,  and  is  sometimes  called  the  lesser  pancreas.  The 
main  duct  then  pierces  the  middle  of  the  second  stage  of  the  duodenum 
and  opens  into  the  gut  by  an  aperture  common  to  it  and  the  ductus 
communis  choledochus  upon  the  summit  of  a  small  papilla.  The 
duct  of  the  lesser  pancreas  occasionally  opens  separately  into  the 
duodenum. 

The  Large  Intestine  is  a  wide  sacculated  tube  adapted  for  the 
retention  and  final  digestion  of  fsecal  matter,  and  averages  about  six 

Fig.  145. — The  pancreas  exposed  after  removal  of  the  stomach  and  transverse 
colon.    (From  the  model  of  His.) 

Over  the  divided  upper  end  of  the  duodenum  are  seen  the  portal  vein,  hepatic 
artery  and  bile  duct.  The  root  of  the  transverse  meso-colon  extends  arrows  the 
pancreas  between  the  cut  extremities  of  the  colon. 

sr.    Eight  supra-renal  capsule.  pt.   Colica  dextra. 

ar' .   Left  supra-renal  capsule.  p.  Pancreas. 

rk.   Kight  kidney.  m.    Mesentery  (cut). 

spl.  Spleen.  dj.    Termination  of  duodenum. 

aac.  col.  Ascending  colon.  d.  Duodenum. 

Left  kidney.  desc.  col.  Descending  colon. 
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I  feet  in  length.  It  commences  in  the  right  iliac  fossa  and  terminates 
I   at  the  anus,  and  is  subdivided  into  three  segments  : — The  Caecum 

or  Caput  caecum  coli,  the  Colon,  and  the  Kectum. 
I       The  Ccecum  is  a  short  but  capacious  cul  cle  sac,  averaging  about 
I    2h  inches  in  length,  and  lying  below  the  point  at  which  the  ileum 
opens  into  the  large  intestine.     It  has  a  complete  peritoneal  cover- 
ing, and  presents  at  its  lower  and  back  part  a  little  appendage,  the 
,    appendix  vermiformis.    It  usually  lies  in  the  right  iliac  fossa  in 
contact  behind  with  the  psoas  and  iliacus  and  iliac  fascia,  the 
external  cutaneous  nerve,  and  the  vermiform  appendage  ;  anteriorly 
'    it  reaches  the  abdominal  wall,  and  might  be  exposed  by  an  incision 
on  a  level  with  the  anterior  superior  iliac  spine,  but  it  varies 
greatly  in  position  in  different  subjects  and  under  different  con- 
ditions,   sometimes    extending     downwards    and   iuAvards  along 
Poupart's  ligament,  towards  or    even  beyond  the  median  line, 
at  others  terminating  two  or  three  inches  below  the  iliac  crest.  It 
may  be  overlapped  partially  or  completely  by  coils  of  ileum  if 
undistended.    On  its  inner  side  are  the  small  intestines  and  the 
junction  with  the  ileum. 

The  Appendix  Vermiformis  is  a  blind  tubular  j^rolongation  of  the 
diameter  of  a  goose-quill,  averaging  about  four  inches  in  length, 
but  ranging  from  one  to  six  inches  ;  and  most  commonly  runs 
upwards  and  inwards,  but  may  assume  any  direction.  It  is  sur- 
rounded by  peritoneum  and  jDi'ovided  with  a  small  mesentery.  It 
is  not  infrequently  the  seat  of  ulceration  owing  to  the  impaction  of 
intestinal  concretions  or  other  foreign  bodies. 

The  Colon  is  subdivided  into  four  parts,  ascending,  transverse, 
descending,  and  sigmoid  flexure.  Its  entire  length  ranges  from  3^ 
to  6|-  feet,  and  averages  about      feet  (Treves). 

The  caecum  and  colon  are  distinguished  from  the  rest  of  the  intes- 
tines by  the  peculiar  sacculation  caused  by  the  shortness  of  the 
longitudinal  fibres  of  the  muscular  coat  and  their  arrangement  in 
three  bands  or  tcenice,  and  the  colon  presents  in  addition  little  fatty 
appendages  called  appendices  epiploicce,  attached  opposite  one  of  the 
taeniae. 

The  ascending  colon  is  usually  covered  with  peritoneum  only  in 
front  and  at  the  sides.  It  begins  in  the  right  iliac  fossa  above  the 
level  of  the  anterior  superior  iliac  spine,  and  runs  upwards,  crossing 
the  iliac  crest  a  little  to  the  inner  side  of  its  mid  point,  to  reach  the 
internal  lamella  of  the  posterior  tendon  of  the  transversalis  (over 
the  quadratus  lumborum).  Continuing  its  course,  it  passes  in  front 
of  the  right  kidney  external  to  the  second  part  of  the  duodenum, 
reaches  the  inner  surface  of  the  right  lobe  of  the  liver,  forming  the 
hepatic  flexure,  and  is  succeeded  by  the  transverse  colon. 
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The  transverse  colon  is  invested  by  peritoneum  derived  from  both 
sacs,  and  runs  in  a  curved  direction  inwards,  for#krds,  and  slightly 
downwards  to  the  anterior  abdominal  wall  (but  is  separated  from  it 
by  the  anterior  double  layer  of  the  great  omentum)  opposite  the 
umbilicus,  thence  outwards,  backwards  and  upwards  to  the  lower 
end  of  the  spleen,  where  it  bends  to  form  the  splenic  flexure. 

The  descending  colon  begins  below  the  splenic  flexure,  and  like  the 
ascending  colon  is  usually  bound  down  to  the  posterior  abdominal 
Avall  without  the  intervention  of  a  mesentery  ;  it  passes  downwards 
over  the  front  of  the  left  kidney,  the  transversalis  tendon,  and  the 
crest  of  the  ilium,  about  an  inch  to  the  inner  side  of  its  mid  point, 
to  enter  the  iliac  fossa.  The  gut  then  developes  a  mesentery  and 
becomes  known  as  the  sigmoid  flexure. 

The  sigmoid  flexure  resembles  the  rest  of  the  colon  in  its  general 
characters,  but  is  invested  by  peritoneum  along  its  whole  length, 
and  is  fixed  to  the  abdominal  wall  by  a  meso-colon.  It  first  runs 
downwards  and  forwards,  reaching  the  anterior  abdominal  wall  on 
the  inner  side  of  the  anterior  superior  spine  of  the  ilium  (where  it 
may  be  exposed  in  inguinal  colotomy)  thence  passes  backwards  into 
the  true  pelvis,  turning  upon  itself  in  an  S-like  form,  at  length 
loses  its  mesentery  opposite  the  third  sacral  vertebra,  and  becomes 
continuous  with  the  rectum  at  a  point  arbitrarily  but  somewhat 
indefinitely  fixed  at  the  left  sacro-iliac  joint. 

Surgery. — It  will  be  seen  that  the  caecum  and  sigmoid  flexure 
are  accessible  to  operation  intra-peritoneally  through  the  anterior 
abdominal  wall,  each  at  a  point  internal  to  and  a  little  above  the 
anterior  superior  iliac  spine  (Fig.  54),  while  the  ascending  and 
descending  portions  of  the  colon  may  be  reached  retro-peritoneally 
by  a  transverse  or  oblique  incision  in  the  space  t)etween  the  thorax 
and  pelvis,  with  its  centre  opposite  to  a  point  an  inch  behind 
the  middle  of  the  iliac  crest  (Fig.  146).  In  an  uncertain  propor- 
tion of  cases,  however,  a  true  mesentery  may  be  present  for  these 
jDortions  of  the  large  intestine,  but  it  is  probable  that  this  is  far 
less  common  than  examination  of  the  empty  or  partially  empty 
gut  in  the  dead  subject  would  lead  us  to  imagine.  A  mesentery 
that  does  not  disappear  when  the  intestine  is  fully  distended  is 
perhaps  not  present  in  more  than  one  case  in  twelve. 

The  Rectum  is  8  or  9  inches  in  length  and  extends  from  the  left 
sacro-iliac  joint  to  the  anus.  It  is  divided  into  three  portions,  the 
first,  4  or  5  inches  in  length,  reaching  as  far  as  the  third  piece  of 
the  sacrum  ;  the  second,  3  inches  long,  passing  to  the  tip  of  the 
coccyx  ;  and  the  third,  about  an  inch  in  length,  ending  at  the  anal 
aperture.    The  first  'portion  is  continuous  with  the  sigmoid  flexure 
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Fig.  146. — The  abdominal  viscera 

mod' 

1.  Stomach. 

2.  Spleen. 

3.  Transverse  colon. 

4.  Twelfth  rib. 

5.  Small  intestine. 

6.  Descending  colon. 

7.  Sigmoid  flexure  (seat  of  023era- 

tion) . 

8.  Quadratus  lumborum. 
H. 


seen  from  the  left  side  (adapted  from  the 
)1  of  His). 

9.  Iliacus. 

10.  Pelvic  portion  of  sigmoid  flexure 
in  continuation  with  first  por- 
tion of  rectum. 

11.  Poupart's  ligament. 

12.  Lesser  sacro-sciatic  ligament. 

13.  Femoral  vessels. 

14.  Eectum. 

16.  Great  sacro-sciatic  ligament. 
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and  is  connected  to  the  back  of  the  pelvis  hj  the  same  mesentery. 
It  is  characterised  by  the  absence  of  sacculation,  owing  to  the  dis- 
tribution of  the  longitudinal  fibres  of  its  muscular  coat  around  the 
Avhole  circumference  of  the  gut,  but  there  is  no  definite  point  at 
which  this  change  of  arrangement  takes  place.     The  second  ijortion 


Fig.  147. 


is  fixed  to  the  back  of  the  lower  half  of  the  sacrum,  and  is  covered 
by  peritoneum  only  in  the  upper  third  of  its  anterior  surface,  the 
lower  two-thirds  of  this  surface  being  intimately  connected  with  the 
back  of  the  bladder,  the  vasa  deferentia,  and  the  prostate,"^  and  in- 
vested by  a  sheath  of  recto-vesical  fascia.     The  third  'portion  passes 

Fig-.  147. — The  j^ortal  vein  and  its  tributaries  (from  Henle). 

1.  G astro-duodenal  vein.  4.  Inferior  mesenteric  vein. 

2.  Splenic  vein.  o.  Superior  mesenteric  vein. 

3.  Portal  vein.  6.  Superior  hsemoirlioidal  vein. 

*  The  prostate  is  sometimes  regarded  as  a  relation  of  the  third  portion,  which 
would  in  this  case  have  a  lengtli  of  over  two  inches  along  its  posterior  wall. 
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downwards  and  somewhat  backwards  between  the  two  levatores  ani, 
which  are  intimately  connected  with  it,  and  has  no  peritoneal  rela- 
tion. It  is  surrounded  by  the  external  sphincter  just  above  the 
anus,  and  above  this  its  circular  muscular  fibres,  here  greatly  thick- 
ened, form  the  internal  sphincter. 

The  mucous  membrane  of  the  intestine  and  the  ileo-c cecal  valve  will 
be  examined  at  a  later  stage  of  the  dissection  (p.  330,  et  secj.). 

The  Bile  Duct  (Fig.  143,  7)  should  be  traced  up  to  the  liver, 
where  it  will  be  found  to  commence  in  right  and  left  hepatic  ducts, 
which  emerge  from  the  transverse  fissure  and  unite  to  form  the 
common  hepatic  duct ;  this  is  joined  at  an  acute  angle  by  the  duct  of 
the  gall-bladder  {cystic),  and  becomes  the  common  bile  duct  or 
ductus  commimis  choledochns.  The  bile  duct  at  first  lies  between  the 
layers  of  the  lesser  omentum  to  the  right  of  the  hepatic  artery  and 
portal  vein,  then  passes  behind  the  first  portion  of  the  duodenum  to 
join  the  pancreatic  duct,  and  open  into  the  second  portion  of  the 
duodenum. 

The  Vena  Portae  (Fig.  147,  3)  is  formed  to  the  right  of  the 
median  line  by  the  junction  of  the  splenic  and  superior  mesenteric 
veins,  behind  the  upper  border  of  the  pancreas,  about  an  inch  and 
a  half  from  its  right  extremity,  and  immediately  in  front  of  the 
vena  cava.  It  is  four  inches  long,  and  ascends  between  the  layers 
of  the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  between, 
but  posterior  to,  the  bile  duct  and  the  hepatic  artery.  It  receives 
the  small  gastric  and  cystic  veins,  and  like  its  tributaries  has  no 
valves. 

The  Spleen  (Fig.  143,  4)  is  a  somewhat  flattened  organ  of  oval 
outline  and  purple  colour,  occupying  the  back  of  the  left  hypochon- 
drium.  Its  long  axis  is  oblique  and  corresponds  to  that  of  the  1 0th 
rib.  It  is  attached  to  the  greater  end  of  the  stomach  by  the  gastro- 
splenic  omentum,  and  to  the  diaphragm  by  the  lieno-phrenic  omen- 
tum. Its  p)arietal  surface  is  in  contact  with  the  diaphragm.  Its 
visceral  surface  is  divided  by  a  ridge  into  two  parts,  the  posterior  of 
which  is  applied  to  the  outer  border  of  the  left  kidney  and  supra- 
renal capsule  ;  while  the  anterior  and  larger  lies  in  contact  with  the 
stomach,  the  tail  of  the  pancreas,  and  the  splenic  flexure  of  the 
colon,  and  presents  a  hilum  pierced  by  the  splenic  vessels.  Its 
anterior  border  is  usually  notched,  the  posterior  entire,  but  this  is 
not  invariable.  Its  upper  extremity  approaches  the  spinal  column 
and  touches  the  left  supra -renal  capsule,  its  lower  extremity  reaches 
the  posterior  axillary  line  and  is  supported  by  the  costo-colic  fold 
of  peritoneum.     Its  weight  averages  six  ounces,  but  varies  greatly. 

It  is  completely  invested  by  the  greater  sac  of  peritoneum,  except 
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at  the  hilum,  where  the  serous  membrane  is  reflected  upon  the  splenic  ■ 
vessels,  and  where  a  small  portion  of  the  lesser  sac  may  separate  the 
two  layers  of  the  greater  sac  and  come  into  contact  with  the  inner 
surface  of  the  organ  (Fig.  135). 

Deep  Dissection  of  the  Abdomen. 

[The  stomach,  duodenum,  pancreas,  and  spleen  should  now  be 
taken  away  by  dividing  the  oesophagus,  bile  duct,  and  vessels,  and 
the  liver  should  then  be  carefully  removed  in  order  to  see  the 
arrangement  of  the  coronary  ligament.  The  round  and  falciform 
ligaments  should  first  be  cut  and  the  liver  pulled  down  ;  by  carrying 
the  knife  along  the  attachment  to  the  diaphragm,  the  upper  layer  of 
the  coronary  ligament  will  then  be  divided,  as  well  as  the  right  and 
left  lateral  ligaments,  which  are  formed  from  it.  The  vena  cava 
and  a  part  of  the  liver  uncovered  by  peritoneum  will  now  be  exposed, 
the  latter  being  attached  to  the  diaphragm  by  areolar  tissue  ;  and 
when  this  is  carefully  divided,  the  right  suprarenal  capsule  and  the 
top  of  the  right  kidney  will  be  brought  into  view.  The  vena  cava 
must  be  cut  through  at  the  upper  and  again  at  the  lower  margin  of 
the  posterior  surface  of  the  liver,  when  it  will  only  be  necessary  to 
divide  the  under  layer  of  the  coronary  ligament  (derived  chiefly  from 
the  lesser  sac  of  the  peritoneum)  to  remove  the  organ. 

The  viscera  should  all  be  placed  in  a  covered  pan,  for  examination 
during  the  time  that  the  subject  is  turned. 

The  diaphragm  is  to  be  cleaned  by  stripping  off  the  peritoneum, 
as  far  as  possible  in  the  direction  of  the  muscular  fibres  ;  and  at  the 
same  time  the  inner  surface  of  the  flap  of  abdominal  muscles  still 
attached  should  be  cleaned,  in  order  to  follow  out  the  fibres  of  the 
trans versalis.  Care  must  be  taken  to  avoid  puncturing  the  diaphragm, 
and  to  preserve  the  branches  of  artery  and  nerve  ramifying  on  its 
surface.  The  crura  or  muscular  slips  on  each  side  of  the  aorta 
must  be  cleaned,  and  two  tendinous  arches  over  the  psoas  and 
quadratus  lumborum  muscles  defined,  for  which  purpose  it  will 
be  well  to  detach  one  kidney  and  turn  it  over  to  the  opposite  side 
temporarily.] 

The  Diaphragm  (Fig.  148)  is  an  arched  muscle,  concave  to- 
wards the  abdomen  ;  this  concavity  is  exaggerated  after  death, 
owing  to  the  fact  that  expiration  is  the  last  act  of  life.  It  rises  to 
the  level  of  the  fifth  costal  cartilage  at  its  junction  with  the  sternum 
on  the  right  side,  and  to  that  of  the  sixth  on  the  left.  It  ai^ises  from 
the  back  of  the  ensiform  cartilage  ;  from  the  inner  surfaces  of  the 
cartilages  of  the  six  lower  ribs,  where  it  interdigitates  with  the 
transversalis  abdominis ;  from  the  internal  and  external  arcuate  liga- 
ments, w^hich  cross  the  psoas  and  quadratus  lumborum  muscles  re- 
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spectively  ;  and  by  its  crura  from  the  lumbar  vertebrae  and  interver- 
tebral discs. 

The  ligamentum  arcuatum  externum  is  a  fibrous  arch  extending 
from  the  transverse  process  of  the  first  (occasionally  the  second) 
lumbar  vertebra  to  the  tip  of  the  last  rib.    It  crosses  the  upper  part 


of  the  quadratiis  lumborum ;  giving  attachment  above  to  the 
muscular  fibres  of  the  diaphragm,  and  below  to  the  anterior  lamella 
of  the  posterior  tendon  of  the  transversalis  and  to  the  fascia  trans- 
versalis  (Fig.  148,  5). 


—Under  or  abdominal  surface  of  the  diaphragm  (from  Wilson). 


Fig.  148. 

1 .  Th  e  central  leaflet  of  the  tendinous 

centre. 

2.  The  left  or  smallest  leaflet. 

3.  The  right  leaflet. 

4.  Fasciculus  from  the  ensiform  car- 

tilage. 

o.  Ligamentum  arcuatum  externum 
of  the  left  side. 

6.  Ligamentum  arcuatum  internum. 

7.  A  small  arched  opening  for  the 

least  splanchnic  nerve  (occa- 
sional). 

8.  Right  crus. 


9.  Fourth  lumbar  vertebra. 

10.  Left  crus. 

11.  Aortic  opening. 

12.  (Esophageal  opening. 

13.  Openingfor  the  inferiorvena  cava. 

14.  Psoas  magnus  passing  beneath 

the  ligamentum  arcuatum  in- 
ternum. 

15.  Quadratus  lumborum  passing  be- 

neath the  ligamentum  arcuatum 
externum. 

16.  Tip  of  last  rib. 
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The  ligamentum  arcuatum  internum  is  a  similar  arch 
from  tlie  outer  border  of  the  eras  over  the  psoas,  to  become  attached 
to  the  tip  of  the  first  or  occasionally  the  second  lumbar  transverse 
process.  It  gives  attachment  to  muscular  fibres  above  and  to  the 
fascia  iliaca  below  (Fig.  148,  6). 

The  crura  or  pillars  of  the  diaphragm  arise  from  the  front  of  the 
bodies  and  intervertebral  discs  of  the  four  upper  lumbar  vertebrae, 
and  usually  from  a  mesial  fibrous  arch  over  the  aorta  ;  the  right^crus 
is  the  larger,  and  extends  as  low  as  the  fourth  vertebra,  wliile  the 
left  reaches  only  the  third  lumbar  vertebra  (Fig.  148,  8,  lo). 

All  the  fibres  of  the  diaphragm  are  inserted  into  a  central  tendon, 
called  from  its  shape  the  cordiform  or  trefoil  tendon  (i,  2,  3),  but 
the  inner  fibres  of  the  crura  decussate  with  one  another  and  form 
a  figure-of-8  before  they  can  pass  into  the  tendon,  thus  almost  com- 
pletely surrounding  first  the  aorta  and  then  the  oesophagus.  The 
right  leaflet  of  the  tendon  is  the  largest.     The  pericardium  is 
attached  to  the  upper  surface  of  the  diaphragm,  partly  to  the  tendon 
and  i^artly  to  the  muscular  fibres  connected  with  the  left  leaflet,  and 
|<2^    aids  in  the  upward  fixation  of  the  summit  of  the  dome. 
— "'^^     02Je7l^7^^s. — There  are  three  large  openings  in  the  diaphragm, 
(dLK     l^'for  tlie  Aorta,  tlie  CEsophagus,  and  tlie  Yena  Cava;  and  small 
^.^^^^Y^g^^^rifices  in  the  crura  for  the  splanchnic  nerves,  one  in  the  left  crus 
1 V.      vfor  the  vena  azygos  minor,  and  one  in  the  right  crus  for  the  vena 
^       J/a'zygos  major,  if  this  vessel  does  not  pass  through  the  aortic  opening. 
^   1^  ^      The  Aortic  and  (Esojjhageal  ojDenings  are  formed  by  the  fibres  of 
^   the  crura.    The  anterior  or  a^sophageal  opening,  which  is  slightly 
to  the  left  side,  is  entirely  muscular  ;  but  that  for  the  aorta  will 
be  found  upon  dissection  to  be  bounded  by  the  internal  tendinous 
fibres  of  the  two  crura,  and  usually  by  a  fibrous  arch  between  these. 
The  aortic  opening  is  strictly  speaking  behind  the  diaphragm,  as  it 
is  completed  posteriorly  by  the  vertebral  column. 
<^  ^  Cy J'he  opening  for  the  Vena  Cava  is  entirely  tendinous.     It  is  more 
less  quadrilateral  (foramen  qnadratum),  and  is  situated  in  the 
right  division  of  the  cordiform  tendon. 

Through  the  aortic  orifice  pass  the  aorta,  the  vena  azygos  major, 
and  the  tlioracic  duct  :  through  the  oesojjhageal  opening,  the  oeso- 
phagus with  the  two  pneumogastric  nerves ;  through  the  caval 
opening,  the  vena  cava  inferior  (which  is  firmly  attached  to  the 
margins  of  the  aperture),  and  also  a  brancli  of  the  phrenic  nerve. 
The  greater  and  lesser  splanchnic  nerves  pierce  the  crus  on  each 
side,  and  the  lower  hemi-azygos  vein  passes  through  the  left 
crus.  The  gangliated  cord  of  the  sympathetic  is  continued  into  the 
abdomen  from  the  tliorax  beneath  the  ligamentum  arcuatum  inter- 
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num.  The  costo-xiphoid  space  on  each  side,  between  the  sternal 
and  costal  origins  of  the  muscle,  transmits  the  superior  epigastric 
A^essels  and  some  cellular  tissue.  It  is  sometimes  the  seat  of  a 
hernia. 

Action. — The  diaphragm  is  essentially  a  muscle  of  inspiration. 
It  acts  partly  by  the  straightening  of  its  curved  fibres,  so  augmenting 
the  space  between  it  and  the  lower  part  of  the  chest  wall ;  and 
partly  by  elevating  the  ribs  to  which  it  is  attached.  Its  tendon 
probably  does  not  descend  to  any  material  degree,  but  it  opposes  a 
passive  resistance  to  the  upward  pressure  of  tlie  abdominal  viscera 
during  the  contraction  of  the  abdominal  muscles.  The  diaphragm  is 
supplieii  by  the  phrenic  nerves  from  the  cervical  plexus,  which,  after 
traversing  the  tliorax,  j^ierce  the  fibres  of  the  muscle  and  are  distri- 
buted principally  on  its  under  surface.  Its  arteries,  the  phrenic^ 
from  the  abdominal  aorta,  on  the  under  surface,  and  the  musculo- 
phrenic and  comes  nervi  ^jAre^iic^  from  the  internal  mammary, 
anastomose  with  some  of  the  intercostal  arteries.  The  branches  of 
the  internal  mammary  will  be  seen  when  the  upper  surface  of  the 
diaphragm  is  dissected  with  the  Thorax. 

[The  vessels  and  muscles  of  the  abdominal  cavity  are  now  to  be 
cleaned.  Around  the  aorta  and  its  branches  will  be  found  the  sym- 
pathetic nerve  giving  otf  jDlexuses  to  the  several  vessels.  The  greater 
part  of  this  may  be  removed,  but  the  great  splanchnic  nerves  should 
be  traced  from  the  points  where  they  pierce  the  crura  of  the  dia- 
phragm to  their  terminations  in  the  semilunar  ganglia.  These 
ganglia  are  lai'ge  masses  of  a  pinkish  colour,  situated  on  each  side  of 
the  aorta  close  to  the  diaphragm  ;  the  right  lies  beneath  the  vena 
cava,  and  it  will  therefore  be  necessary  to  turn  down  this  vessel  for  a 
short  distance  in  order  to  expose  it  ;  they  closely  resemble  lymphatic 
glands  in  appearance,  and  are  connected  by  numerous  nerves  sur- 
rounding the  coeliac  axis  and  constituting  the  solar  plexus.  The 
gangliated  cord  of  the  sympathetic  on  each  side  of  the  vertebrae  is  to 
be  preserved.  The  vena  cava  inferior  (a  piece  of  which  it  will  be 
remembered  has  been  removed  with  the  liver)  is  to  be  cleaned,  and 
care  must  be  taken  not  to  cut  off  the  right  spermatic  vein  on  its 
anterior  surface.  The  vein  may  be  secured  in  its  proper  position 
with  a  pin  if  necessary.  The  kidneys  and  supra-renal  capsules  are 
to  be  dissected  and  the  vessels  going  to  each  defined  ;  and  the 
Sj)ermatic  vessels  should  be  traced  out.] 

Sympathetic  K"erve. — On  each  side  of  the  aorta  and  close  to 
the  crura  of  the  diaphragm  will  be  seen  a  pinkish  body  of  a  some- 
what crescentic  form,  called  the  semilunar  ganglion  (Fig.  143,  12), 
and  into  it  may  be  traced  the  great  splanchnic  nerve  from  the 
thoracic  ganglia. 
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The  Solar  plexus  is  formed  by  fibres  crossing  from  one  semilunar 
ganglion  to  the  other,  around  the  coeliac  axis  and  superior  mesen- 
teric artery  and  between  the  supra-renal  capsules,  and  receives  a 
branch  from  the  right  pneuniogastric.  Its  continuation,  the  aortic 
plexus,  will  have  been  more  or  less  seen  in  cleaning  the  aorta,  and  so 
also  the  secondary  plexuses  derived  from  it  and  distributed  upon  the 
several  branches,  viz.,  the  phrenic,  gastric,  hepatic,  splenic,  superior 
mesenteric,  supra-renal,  renal,  spermatic,  and  inferior  mesenteric 
plexuses.  In  addition  to  the  great  splanchnic  nerve,  the  lesser 
splanchnic  nerve  may,  in  a  favourable  subject,  be  traced  into  the 
solar  plexus,  and  the  third  or  renal  splanchnic  nerve  into  the  renal 
plexus. 

TJie  Abdominal  Aorta  (Fig.  149)  is  the  direct  continuation  of 
the  thoracic  aorta,  and  reaches  from  the  lower  border  of  the  last 
dorsal  to  the  fourth  lumbar  vertebra,  where  it  divides  into  the  two 
common  iliacs.  It  is  ensheathed  by  sub-peritoneal  connective  tissue, 
in  which  are  lymphatic  glands  and  more  or  less  fat ;  and  is  closely 
invested  by  the  solar  and  aortic  sympathetic  plexuses.  It  is  covered 
in  front  by  the  liver,  stomach,  transverse  colon,  intestines,  and  peri- 
toneum, and,  in  more  immediate  contact  by  (1)  the  pancreas,  with 
the  splenic  vein  near  its  upper  border,  (2)  the  left  renal  vein,  (3) 
the  transverse  duodenum,  and  (4)  the  branches  which  spring  from 
its  anterior  aspect.  Behind  are  the  bodies  of  the  lumbar  vertebrae 
and  their  ligaments,  and  the  left  lumbar  veins.  To  its  right  is  the 
right  crus  of  the  diaphragm,  and  the  vena  cava  lies  in  close  contact 
below,  but  is  separated  from  it  above  by  an  angular  interspace  :  and 
deeply  placed  between  the  upper  part  of  the  aorta  and  the  right 
crus  are  the  receptaculum  chyli  and  thoracic  duct,  and  the  vena 
azygos  major  :  the  great  splanchnic  nerve  may  either  run  through 
the  aortic  opening  or  pierce  the  right  crus.  To  the  left  are  the  left 
gangliated  cord  of  the  sympathetic,  the  left  crus  of  the  diaphragm, 
the  splanchnic  nerves,  and,  perhaps,  the  commencement  of  the  vena 
azygos  minor.  Its  point  of  bifurcation,  though  often  in  the  middle 
line,  and  occasionally  a  little  to  the  right  side,  is  usually  a  little 
below  and  to  the  left  of  the  umbilicus,  above  which  point  it  may  be 
readily  compressed. 

Surgery. — The  abdominal  aorta  has  been  tied  immediately  above 
the  bifurcation  for  iliac  aneurism,  but  without  success.  It  may  be 
reached  either  by  a  median  incision  prolonged  above  and  below  the 
umbilicus,  as  in  the  original  operation  of  Sir  Astley  Cooper,  the 
peritoneum  being  necessarily  opened  in  front,  and  again  at  the 
point  of  ligature  ;  or  by  an  incision  at  the  side,  similar  to  that  for 
ligature  of  the  conmion  iliac  artery  but  larger,  followed  by  partial 
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Fiff.  149. 


Fig.  149. — Abdominal  aorta  and  vena  cava  (from  Heule), 

10.  Leit  spermatic  vessels. 


Hepatic  vein  (cut). 
Phrenic  arteries. 
Yena  cava. 
Coeliac  axis  (cut). 
Supra-renal  capsule. 
Superior  mesenteric  artery  (cut) 
Supra-renal  artery. 
Renal  vein. 
Renal  artery. 


11.  Right  ureter. 

12.  Interior  mesenteric  artery 

13.  Right  spermatic  vein. 

14.  A  lumbar  artery. 

15.  Psoas  magnus. 

16.  Common  iliac  artery. 

17.  Common  iliac  vein. 

18.  Middle  sacral  arterv. 
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£  if  1      '""'f    ^  peritoneum.  Mr.  Lane  proposed  to  apply 

tlie  ligature  above  instead  ot  below  the  origin  of  the  inferior  mesen 
teric  artery,  m  order  to  preserve  the  anastomoses  of  that  vessel. 

The  Branches  of  the  abdominal  aorta  are— 1.  Phrenic  or  dia 
phragmatic.    2.  Cceliac  axis  (dividing  into  gastric,  hepatic,  and 
splenic).      3   Superior  mesenteric.      4.  Supra-renal  or  capsular, 
o.  Kenal.    6   Spermatic  (ovarian  in  female).     7.  Inferior  mesen- 
teric   8.  Middle  sacral.    9.  Lumbar  arteries.    10.  Common  iliacs 
The  Phrenic  arteries  (Fig.  149,  2)  are  two  small  branches,  which 
arise  close  below  the  aortic  opening  in  the  diaphragm,  either  from 
t!ie  aorta  or  from  the  cceliac  axis  or  other  branches.    They  ramify 
on  the  under  surface  of  the  diaphragm  and  anastomose  with  one 
anotJier    with  the  superior  phrenic  and  musculo-phrenic  of  the 
internal  mammary  artery,  and  with  the  lower  intercostals  Each 
supplies  also  a  branch  to  the  supra-renal  capsule  {superior  capsular), 
and  smal  twigs  are  given  by  the  left  to  the  cesophagus,  and  by  the 
nnl     'n'  ^'l^^/'.'^^^^-    The  two  arteries  may  spring  from  a  single 
left  renal  ^""^^  ^''^^  ^'^'^ 

The  Cceliac  Axis  (Fig.  149,  4)  is  about  half  an  inch  in  length 
It  arises  from  the  front  of  the  vessel  above  the  upper  border  ot\l 
pancreas,  opposite  the  disc  between  the  last  dorsal  and  first  lumbar 

aTeSl^T^tr)'"  ""^^^ 

The  gastric  and  splenic  m«s  terminate  in  the  vena  poite  but 

welA?f  ''''''''        ^'^"""'^  f^*^"^        vena  portk  as 

^v  ell  as  from  the  hepatic  artery  in  the  liver,  open  into  that  portion 
ot  the  vena  cava  which  is  embedded  between  the  lobus  Spigelii  and 
right  lobe  proper  of  the  liver.  ^  ° 

froIt^of^b^"^^^^'^''^^"''  ^^^S.  149,  6)  arises  from  the 

Iront  of  the  aorta  below  the  cceliac  axis  and  behind  the  pancreas 
opposite  the  first  lumbar  vertebra  ;  it  runs  downwards  and  forward 
between  the  pancreas  and  transverse  duodenum,  and  with  its  v  n 
IS  surrounded  by  the  lower  process  of  the  head  of  the  pancreas  1^ 
supplies  nearly  all  the  small  and  half  the  large  intestines  by  mean 

aLl  he  i^frr'^r^'r'"^^  ^^^^  -testini^enuis 

a  Id  the  ileo-cohc,  coliea  dextra,  and  colica  media  arteries  (Fig  138) 
Its  vein  opens  into  the  vena  portaj.  ^    "  ^' 

luiubt  vmelt;;''''^'  7)  arise  opposite  the  first 

nimbar  vertebra  and  pass,  one  on  each  side,  transversely  to  the 

tortus  they  are  as  large  as  the  renal  arteries.    In  addition  to 
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this  artery  {middle  ca2milar),  the  capsule  is  suj^plied  by  a  branch 
from  the  phrenic  (superior)  and  one  from  the  renal  artery  (inferior). 
The  right  vein  enters  the  vena  cava,  the  left  the  renal  or  plirenic  vein. 

The  Renal  arteries  (Fig.  149,  9)  arise  on  each  side  of  the  aorta 
immediately  below  the  capsular  arteries,  about  half  an  inch  below 
the  superior  mesenteric  artery,  and  opposite  the  lower  border  of  the 
first  lumbar  vertebra  (the  right  usually  a  little  lower  than  the  left). 
They  run  transversely  to  the  concave  border  of  the  kidney,  the  right 
CToinff  behind  the  vena  cava.  The  aorta  beino^  a  little  to  the  left  of  tlie 
middle  line  at  this  point,  the  right  renal  artery  is  necessarily  slightly 
longer  than  the  left,  wliile,  owing  to  the  position  of  the  vena  cava 
on  the  right  of  the  column,  the  right  renal  vein  is  much  shorter 
than  the  left.  The  renal  artery,  after  giving  off  a  small  inferior 
capsular  twig,  breaks  up  into  three  or  four  branches  just  as  it  enters 
the  kidney  :  one  or  more  of  these  may  pass  in  front  of  the  vein,  and 
occasionally  a  branch  may  run  behind  the  ureter,  or  may  ^^ierce  the 
kidney  above  or  below  the  hilum,  but  as  a  rule  the  relation  of  the 
parts  at  the  hilum  of  the  kidney  is  (1)  Vein,  (2)  Artery,  (3)  Ureter, 
from  before  backwards.  An  additional  renal  artery  not  unfre- 
quently  arises  from  the  lower  part  of  the  aorta,  or  from  the  common 
iliac  artery,  and  occasionally  more  than  one  such  vessel  is  present. 
It  is  important  for  the  surgeon  to  bear  in  mind  these  and  other 
possible  variations  in  the  arterial  supply  in  operations  upon  the 
organ.  The  renal  or  emulgent  veins  oj^en  into  the  vena  cava,  the 
left  crossing  in  front  of  the  aorta  immediately  belo^jth^e  superior 
mesenteric  artery,  and  receiving  the  left  sperniatic^ilirenic,  and 
supra-renal  veins.  /V 

The  Spermatic  arteries  (Fig.  149,  10)  are  two  long  slender 
branches,  which  arise  from  the  front  of  the  aorta  about  an  inch 
below  the  renal,  and  j^ass  downwards  behind  the  peritoneum  to 
the  internal  abdominal  ring  and  through  the  inguinal  canal  to  the 
testes.  The  right  courses  obliquely  over  the  vena  cava  (sometimes 
behind  it)  and  each  crosses  the  psoas,  the  genito-crural  nerve,  and 
the  ureter,  and  near  Poupart's  ligament  the  external  iliac  vessels  ; 
then  entering  the  internal  inguinal  ring  to  the  outer  side  of  the 
deep  epigastric  vessels,  traverses  the  inguinal  canal,  to  emerge  at 
the  external  ring  and  enter  the  scrotum.  In  the  female  the  spermatic 
arteries  become  the  ovarian,  and  pass  into  the  pelvis  to  ramify  in 
the  broad  ligament  of  the  uterus  (Fig.  166,  i).  One  small  twig 
accompanies  the  round  ligament  to  the  inguinal  canal,  another  runs 
along  the  Fallopian  tube,  and  a  third  supplies  part  of  the  uterus, 
anastomosing  Avith  the  uterine  branch  of  the  internal  iliac. 0 

The  spermatic  veins  form  a  plexus  around  the  arteries  {pamjnni- 
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form  plexus).  They  take  a  different  course  on  the  two  sides,  the 
left  opening  at  a  right  angle  into  the  left  renal  vein,  and  the  right 
running  obliquely  into  the  vena  cava.  This  arrangement  is  said  to 
account  in  part  for  the  more  frequent  occurrence  of  '  varicocele ' 
on  the  left  side,  but  Dr.  J.  H.  Brinton,  of  Philadelphia,  furnishes  a 
better  explanation  by  demonstrating  the  existence  of  a  valve  at  the 
caval  orifice  of  the  right  vein,  while  there  is  none  at  the  entrance 
of  that  of  the  left  side  into  the  renal.  The  left  vein,  moreover,  is 
liable  to  compression  by  accumulated  faeces  in  the  sigmoid  flexure, 
w^hich  lies  in  front  of  it. 

The  great  length  of  the  spermatic  arteries  is  explained  by  the 
fact  that  the  testicles  were  originally  in  the  abdomen,  opposite  the 
point  where  the  arteries  arise,  and  that  as  they  descended  the 
vessels  necessarily  became  elongated. 

The  Inferior  Mesenteric  artery  (Fig.  149,  12)  arises  opposite 
the  third  lumbar  vertebra,  a  little  to  the  left  of  the  middle  of  the 
front  of  the  aorta,  and  supplies  the  lower  half  of  the  large  intestine 
(v.  p.  292)  by  its  left  colic,  sigmoid,  and  superior  hsemorrhoidal 
branches.     Its  vein  opens  into  the  splenic  vein. 

The  Middle  Sacral  {sacral  aorta)  (Fig.  149,  18)  is  a  small 
branch  arising  at  the  bifurcation  of  the  aorta,  and  passing  down 
into  the  pelvis  along  the  middle  of  the  sacrum.  It  anastomoses 
with  the  lateral  sacral  branches  of  the  internal  iliac  arteries.  The 
corresponding  vein  opens  into  the  left  common  iliac  vein. 

The  Lumbar  arteries  (Fig.  149,  14),  usually  four  in  number  on 
each  side,  arise  in  a  double  row  from  the  back  of  the  aorta,  and 
pass  transversely,  close  upon  the  vertebrae,  beneath  the  psoas  and 
the  gangliated  cords  of  the  sympathetic,  and  on  the  right  side 
beneath  the  vena  cava.  The  upper  arteries  also  pass  under  the 
crura  of  the  diaphragm,  where  these  bridge  over  the  narrower 
portions  of  the  bodies  of  the  vertebrae.  Only  small  portions  of 
these  arteries  can  be  seen  at  present,  but  w^hen  followed  out  each 
will  be  found  to  divide  into  an  anterior  and  a  posterior  branch. 
The  anterior  branch  runs  between  the  abdominal  muscles,  to  supply 
them,  and  to  anastomose  with  the  lower  intercostal,  epigastric,  and 
circumflex  iliac  arteries.  The  first  anterior  branch  usually  passes 
in  front  of  the  quadratus  lumborum,  the  others  behind  it.  The 
posterior  branch  passes  between  the  transverse  processes,  subdividing 
into  muscular  to  the  erector  spinse,  and  spinal  to  the  vertebral  canal 
through  the  intervertebral  foramen,  the  latter  vessel  supplying  the 
bony  and  ligamentous  walls  of  the  canal,  the  membranes  of  the  cord, 
and  the  cord  itself  by  means  of  a  long  twig  which  runs  along  the 
nerve  root.    The  lumbar  veins,  three  or  four  for  each  side,  open  into 


COMMON  ILIAC  VESSELS. 


317 


the  vena  cava.  They  are  connected  opposite  the  transverse  processes 
of  the  vertebrae  by  a  vertical  vessel,  the  ascending  lumbar  vein^  which 
forms  the  radicle  of  the  azygos  veins. 

The  Common  Iliac  Arteries  (Fig.  149,  i6)  are  the  direct  con- 
tinuations of  the  abdominal  aorta,  and  extend  from  the  bifurcation  at 
the  fourth  lumbar  vertebra  to  the  lumbo-sacral  articulation,  where 
each  divides  into  the  external  and  internal  iliac  arteries.  The  right 
common  iliac  is  usually  a  little  longer  than  the  left ;  and  the  rela- 
tions differ  on  the  two  sides,  owing,  principally,  to  the  fact  that  the 
two  common  iliac  veins  unite  to  form  the  vena  cava  on  the  right 
side  of  the  vertebral  column.  Both  arteries  rest  on  the  vertebral 
column,  covered  in  front  by  the  peritoneum,  and  are  usually  crossed 
near  their  termination  by  the  ureters,  but  the  left  is  crossed  in 
addition  by  the  rectum  and  superior  hsemorrhoidal  vessels,  and  the 
right  by  the  termination  of  the  ileum  and  the  lowest  branch  of  the 
superior  mesenteric  artery.  The  left  artery  rests  against  the  psoas 
magnus,  while  the  right  artery  lies  upon  its  own  vein  below  and 
crosses  the  vein  of  the  opposite  side  above.  The  only  branches  from 
the  trunks  are  small  twigs  to  the  iliacus  muscles  and  to  the  ureter.  ■ 

Common  Iliac  Veins. — The  left  common  iliac  vein  will  be  seen 
to  lie  to  the  inner  side  of  its  own  artery,  and  then  to  pass  beneath 
the  right  artery  to  reach  the  vena  cava,  whilst  the  right  vein  is  at 
first  behind  and  then  to  the  outer  side  of  the  right  artery  until  it 
unites  with  the  left.  Thus  both  the  veins  lie  to  the  right  of  their 
respective  arteries,  and  the  commencement  of  the  vena  cava  is  imme- 
diately to  the  right  of,  or  sometimes  even  slightly  behind,  the  right 
common  iliac.  They  receive  the  lateral  sacral  and  ilio-lumbar  veins, 
and  the  middle  sacral  vein  enters  the  left  common  iliac. 

The  Vena  Cava  Inferior  (Fig.  149,  3)  lies  ensheathed  in 
subperitoneal  tissue  to  the  right  of  the  aorta.  It  is  in  close  relation 
to  it  below,  but  is  separated  from  it  by  an  angular  interval  above, 
and  there  lies  in  a  more  anterior  plane.  It  is  formed  by  the  junc- 
tion of  the  two  common  iliac  veins  on  the  right  of  the  fifth  lumbar 
vertebra,  and  keeps  to  the  right  of  the  vertebral  cohtmn  as  high  as 
the  liver ;  where  it  passes  somewhat  forward,  entering  a  deep  groove 
(occasionally  converted  into  a  canal  by  a  bridge  of  hepatic  sub- 
stance) between  the  lobus  Spigelii  and  the  right  lobe  proper,  and 
receives  the  hepatic  veins  ;  finally  it  reaches  the  quadrilateral  open- 
ing in  the  diaphragm.  In  front  of  it  are  the  peritoneum  (with  the 
foramen  of  Winslow),  the  duodenum,  the  pancreas,  the  liver,  the 
portal  vein,  and  the  right  spermatic  vein.  Behind  lie  the  vertebral 
column,  the  right  crus  of  the  diaphragm,  a  portion  of  the  right 
supra-renal  capsule,  the  right  capsular,  phrenic,  renal,  supra-renal, 
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and  lumbar  arteries,  and  the  sympathetic  chain  of  ganglia,  besides  J 
occasionally  the  bridge  of  hepatic  substance  {ponticnlus)  mentioned  I 
above.  To  the  rights  and  in  close  contiguity,  lie  the  right  kidney  I 
and  ureter  and  the  greater  part  of  the  supra-renal  capsule  ;  to  the  j 
left,  the  aorta,  the  thoracic  duct,  the  commencement  of  the  vena  | 
azygos  major,  and  the  solar  plexus  and  right  semilunar  ganglion.  | 
It  receives  the  lumbar,  right  spermatic,  renal,  right  supra-renal,  and  I 
right  phrenic  veins,  and  as  it  passes  through  the  liver  the  large  \ 
hepatic  veins  open  into  it  :  thus  it  returns  the  whole  of  the  blood  i 
of  the  abdomen  and  lower  extremities  to  the  heart.  \ 

The  External  Iliac  Artery  (Fig.  166,  3)  reaches  from  the  point 
of  bifurcation  of  the  common  iliac  to  Poupart's  ligament,  where  it 
becomes  the  femoral,  its  direction  corresponding  with  a  line  drawn 
from  the  umbilicus  to  a  point  midway  between  the  symphysis  pubis 
and  tlie  anterior  superior  iliac  spine.  It  passes  along  the  brim  of 
the  true  pelvis,  and  upon  the  psoas  muscle,  invested  by  a  process  of 
subperitoneal  tissue,  which  includes  both  it  and  the  vein,  and  must 
be  removed  in  order  to  expose  them.  The  crural  branch  of  the 
genito-crural  nerve  lies  close  to  the  outer  side  of  the  artery,  and  the 
genital  branch  of  the  same  nerve,  as  well  as  the  spermatic  vessels 
and  deep  circumflex  iliac  vein  cross  in  front  of  it  near  Poupart's 
ligament.  Occasionally  the  ureter  crosses  the  upper  part  of  the 
artery.  The  vein  lies  to  the  inner  side  of  the  artery  in  the  whole 
of  its  course  upon  the  left  side,  but  is  beneath  its  upper  part  on  the 
right  side ;  and,  close  to  Poupart's  ligament,  the  vas,  deferens  or  round 
ligament  hooks  around  the  epigastric  artery,  and  descends  into  the 
pelvis  to  the  inner  side  of  the  external  iliac  trunk. 

Like  the  aorta  and  common  iliac  arteries  it  is  ensheathed  by  sub- 
peritoneal connective  tissue,  and  three  compartments  may  be  de- 
monstrated in  the  sheath  as  well  as  in  that  of  the  femoral  artery, 
with  which  it  is  in  continuity  : — an  external  compartment  for  the 
artery,  a  middle  for  the  vein,  and  an  internal,  less  well  defined,  for 
a  chain  of  lymphatic  glands  and  vessels. 

Branches. —  The  deep  epigastric  and  the  deep  circumflex  iliac  . 
arteries  are  usually  given  otf  just  above  Poupart's  ligament,  but 
occasionally  are  found  on  a  level  with  the  ligament,  or  even  spring- 
ing from  the  common  femoral  below  it. 

The^^ pig astric  artery  passes  inwards  and  upwards  immediately 
Tnitside  the  peritoneum,  ahd  pierces  the  fascia  transversalis  to  enter 
the  rectus  muscle  at  its  posterior  aspect,  to  which  it  has  been 
already  traced  (p.  272).  Its  relation  to  the  vas  deferens  and  round 
ligament  is  mentioned  above. 

The  branches  of  the  epigastric  are  j^uhic  to  the  back  of  the  pubic 
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bone,  cremasteric  to  tlie  cord,  and  onuscular.  An  abnormal  branch, 
of  large  size  is  frequently  found  coming  off  from  the  epigastric  close 
to  its  origin,  and  descending  into  the  pelvis  ;  this  is  the  obturator 
artery,  and  its  important  relations  to  the  neck  of  a  femoral  hernia 
have  been  already  described  (p.  125).  The  eingastric  joins  the 
external  iliac  vein. 

)  Th e  ipircuwflex  Iliac  artery  takes  a  course  outwards  along  Poupart's 
ligamtfut,  and  lies  at  first  immediately  outside  the  peritoneum.  It 
soon,  however,  pierces  the  transversalis  fascia  and  muscle,  and  runs 
along  the  crest  of  the  ilium  between  the  muscles,  to  anastomose 
with  the  ilio-lumbar  branch  of.  the  internal  iliac,  with  the  last 
lumbar,  and  with  the  superficial  circumflex  iliac  arteries.  The  vein 
has  been  seen  to  cross  the  external  iliac  artery  an  inch  above 
Poupart's  ligament,  to  open  into  the  external  iliac  vein. 

Surgery. — The  operations  of  tying  the  iliac  arteries  cannot  be 
conveniently  practised  on  the  subject,  as  the  muscles  of  the  abdomen 
would  be  necessarily  damaged.  The  following  is  the  usual  mode  of 
proceeding  :  — 

To  tie  the  External  Iliac  artery,  a  lunated  incision  three  and  a 
half  inches  long  is  to  be  made  about  an  inch  above  and  parallel  to 
Poupart's  ligament.  The  tendon  of  the  external  oblique  and  the 
fleshy  fibres  of  the  internal  oljlique  and  transversalis  muscles  are  to 
be  divided  in  the  same  direction  and  to  the  same  extent,  and  it  is 
usual  to  divide  the  transversalis  on  a  director,  to  avoid  the  possibility 
of  injuring  the  peritoneum.  Care  must  also  l)e  taken  not  to  wound 
the  epigastric  artery.  The  fascia  transversalis,  now  exposed,  is  to  be 
divided  on  a  director  and  the  peritoneum  is  then  to  be  carefully 
stripped  up  from  the  iliac  fossa  and  turned  forward  Avitli  the  viscera, 
the  ureter  and  spermatic  vessels  generally  adhering  to  the  membrane 
and  being  therefore  drawn  out  of  the  way.  The  finger  can  now  reach 
the  inner  border  of  the  psoas,  at  which  the  artery  can  be  felt,  but 
the  subperitoneal  sheath  must  be  carefully  opened  before  the  needle 
can  be  passed  between  the  vein  and  the  artery.  The  vessel  should 
l)e  tied  as  nearly  as  possible  midway  between  the  origins  of  the 
internal  iliac  and  epigastric  arteries. 

The  Internal  and  Common  Iliac  arteries  may  be  tied  through 
a  similar  incision  prolonged  to  a  length  of  about  five  inches,  or  by 
one  of  similar  length  placed  so  that  its  centre  is  opposite  the  anterior 
superior  iliac  spine.  The  steps  of  the  proceeding  are  the  same  as 
those  for  tying  the  external  iliac,  but  the  operations  are  more  arduous, 
owing  to  the  greater  depth  of  the  arteries  and  the  consequent 
difficulty  in  reaching  them.  A  direct  transperitoneal  Ojoeration  is 
easier  and  safer,  and  is  often  j^referred  even  for  the  ligature  of  the 
external  iliac  artery. 

When  the  external  iliac  artery  is  tied,  the  circulation  in  the  lower 
limb  is  carried  on  principally  by  the  internal  iliac,  the  branches  of 
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which  (gluteal,  sciatic,  and  obturator)  anastomose  freely  with  branches 
of  the  profunda  femoris.  In  addition,  the  anastomoses  between  the 
epigastric  and  the  internal  mammary  branch  of  the  subclavian,  and 
between  the  circumflex  iliac  and  the  lumbar  arteries,  become  greatly 
developed.  Were  the  internal  iliac  tied,  a  return  current  would  be 
established  from  the  profunda  femoris  to  the  branches  before  men- 
tioned, whilst  the  visceral  l)ranches  would  receive  their  blood  through 
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anastomoses  with  the  vessels  of  the  opposite  side.  When  the  common 
iliac  is  tied,  the  circulation  in  the  limb  depends  mainly  upon  the 
internal  mammary  and  epigastric,  aided  by  blood  brought  circuitously 
from  the  opposite  internal  iliac  to  that  of  the  same  side,  and  thence 
to  the  profunda  femoris.  The  middle  sacral  artery  would  also  form 
a  direct  communication  between  the  aorta  and  the  lateral  sacral 
branch  of  the  internal  iliac. 

The  Kidneys  are  a  pair  of  bean-shaped  organs,  each  measuring  about 

Fig.  150. — Diagram  showing  relation  of  kidneys,  supra-renal  bodies,  and 
spleen  (W.  A.).    (From  Morris's  System  of  Anatomy.) 

1.  Caval  area.  9.  Duodenal  area  (non-peritoneal). 

2.  Gastric  area  (peritoneal).  10.  Colic  area  of  spleen. 

3.  Hepatic  area  (non -peritoneal).  11.  Meso-colic  area. 

4.  Gastric  area  of  spleen.  12.  Colic  area  (non-peritoneal). 

5.  Duodenal  area  (non-peritoneal).  14.  Meso-colic  area. 

6.  Splenic  artery.    ^  16.  Ureter. 

7.  Hepatic  area  (peritoneal).  18.  ' 


Aorta. 


Pancreatic  area  (non-peritoneal).        20.  Yena  cava. 
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4|  inches  in  length,  2|  inches  in  breadth,  and  an  inch  and  a  quarter 
in  thickness,  and  weighing  about  4^  ounces.  They  lie  in  the  hypo- 
chondriac, epigastric,  lumbar  and  umbilical  regions  (see  p.  278)  and 
are  placed  behind  the  peritoneum  in  a  kind  of  lymph  space  in  the  fat 
bearing  subperitoneal  tissue  (Fig.  135),  opposite  the  last  dorsal  and 
three  upper  lumbar  vertebrae,  the  right  usually  lying  about  half  an 
inch  lower  than  the  left.  The  long  axis  of  each  is  directed  down- 
wards and  outwards.    Its  antero-external  or  visceral  surface  is  directed 

Fig.  151. 
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outwards  and  forwards,  its  postero-internal  or  parietal  surface  looks 
backwards  and  inwards.  Its  outer  border,  representing  the  angle 
of  junction  of  its  two  surfaces,  is  narrow  and  convex.  Its  inner 
harder,  looking  obliquely  inwards,  forwards,  and  a  little  downwards, 


Fig.  151.— Diagram  of  relations  of  the  posterior  surface  of  the  kidney  (W.  A.). 
(From  "Morris'  System  of  Anatomy.") 

1.  Transverse  processes  of  the  first       2.  Line  indicating  outer  border  of 
and  second  lumbar  vertebra).  quadratus  lumborum. 

Fig.  152. — Two  forms  of  the  renal  duct  (from  Wilson). 

A.  Calyx.  Ur.  Ureter. 

P.  Pelvis.  1.  Infundibulum. 

H.  Y 
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is  convex  above  and  below,  but  slightly  concave  in' its  middle  third, 
and  fissured  by  the  hilum.  The  up^er  extremity  is  rounded,  and 
.su|)ports  the  supra-renal  body,  which  encroaches  also  upon  its 
anterior  surface  and  internal  border.  The  lower  eo:tremity,  also 
rounded,  lies  farther  from  the  median  plane  than  the  upper. 

The  hilum  is  a  slit-like  aperture  in  the  middle  of  the  inner 
border  of  the  kidney,  bounded  in  front  and  behind  by  two  promi- 
nent lips.  It  forms  the  entrance  into  a  deep  depression  or  cavity, 
the  sinus,  at  the  bottom  of  w^hich  lie  (1)  the  renal  paj^illae  perforated 
by  the  openings  of  the  secreting  tubes,  (2)  the  apertures  trans- 
mitting vessels  and  nerves  to  the  organ,  and  (3)  the  attachments  of 
the  '  calices '  of  the  main  duct,  each  embracing  one  or  two  of  the 
])a])illDe  (Fig.  160).  The  kidney  may  in  fact  be  regarded  as  a 
hollow  organ. 

Relations  (Figs.  150,  151). — In  front  of  the  right  kidney  are  the 
right  lobe  of  the  liver,  the  second  stage  of  the  duodenum,  the 
hepatic  flexure  of  the  colon,  a  branch  of  the  colica  dextra  artery, 
and  more  or  less  of  the  parietal  peritoneum  on  the  inner  side  of 
the  latter.  In  front  of  the  left  organ  are  the  stomach  (with  the 
]>erit()neuni  of  the  lesser  sac),  the  splenic  artery,  the  pancreas,  and 
the  splenic  vein,  the  splenic  flexure  of  the  colon,  the  parietal 
peritoneum,  a  branch  of  the  colica  sinistra  artery,  and  the  spleen 
(at  the  outer  border).  Behind  both  kidneys  are  the  diaphragm,  the 
psoas,  and  the  anterior  lamella  of  the  transversalis  tendon  (covering 
the  quadratus  lumborum),  with  the  respective  fasciae  of  these 
muscles,  and  the  last  dorsal,  the  ilio-hypogastric,  and  the  ilio-inguinal 
nerves.  The  diaphragmatic  area  is  generally  larger  on  the  right 
side,  and  maybe  considerably  increased  on  either  when  the  external 
arcuate  ligament  passes  to  the  second  lumbar  transverse  process 
instead  of  the  first. 

The  relations  of  the  vessels  and  duct  in  the  hilum  have  been 
already  given  (p.  315). 

The  Ureters  (Fig.  149,  ii)  should  be  traced  out.  They  are 
about  a  foot  long,  and  will  be  seen  to  lie  in  a  sheath  of  subperito- 
n(»al  tissue  over  the  psoas  muscles,  passing  behind  the  spermatic 
vessels,  and,  after  crossing  the  common  or  external  iliac  artery,  to 
<lisa]>pear  into  the  pelvis,  where  they  will  be  afterwards  traced  to  the 
i)ladder.  The  right  ureter  runs  behind  the  second  stage  of  the  duo- 
denum, and  lies  close  to  the  inferior  vena  cava.  In  the  female  both 
tub»'S  approach  the  sides  of  the  cervix  uteri,  and  lie  in  contact  with 
1  lie  upper  part  of  the  vagina,  crossing  it  obliquely  to  reach  the  base 
ol  the  bladder.  The  proximal  extremity  of  each  ureter  begins  with 
eight  or  nine  short  tubes  called  calices^  which  surround  the  renal 
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papil]a3  at  the  bottom  of  the  sinus.  These  join  with  each  other, 
with  or  without  the  intervention  of  short  passages  called  iTifundi- 
bula,  to  form  usually  two  tubes,  the  upper  and  l(yiver  peh'es,  and  the 
union  of  the  two  pelves  constitutes  the  common  pelvis  renalis,  which 
generally  narrow^s  to  the  size  of  a  goose-quill,  and  becomes  the 
ureter  proper  (Fig.  152). 

The  Supra-renal  Body  or  Capsule  (Fig.  149,  5)  is  a  small 
yellow  body,  somewhat  resembling  a  cocked-hat,  resting  upon  the 
upper  end  and  inner  border  of  each  kidney,  and  lying  against  the 
crus  of  the  diaphragm.  The  vessels  to  it  should  be  traced  out,  and 
one  kidney  and  capsule  are  then  to  be  removed  and  put  aside  with 
the  viscera  for  after-examination. 

The  right  supra-renal  body  is  triangular  in  outline,  and  in 
contact  anteriorly  with  a  special  impression  at  the  back  of  the  light 
lobe  of  the  liver,  below  this  with  the  peritoneum  and  a  small  piece 
of  the  duodenum,  and  is  overlapped  along  its  inner  border  by  the 
inferior  vena  cava  (Rolleston).  The  left  is  covered  in  front  by  the 
peritoneum  of  the  lesser  sac,  which  separates  it  from  the  stomach  ;  it 
is  in  contact  externally  with  the  spleen,  and  extends  along  the  inner 
border  of  the  kidney  as  far  as  the  hilum.     It  is  crescentic  in  form. 

[The  kidney  being  removed  or  turned  out  of  the  way,  the  fascise 
covering  the  psoas,  quadratus  lumborum,  and  iliacus  are  to  be 
defined,  and  afterwards  those  muscles  are  to  be  cleaned ;  all  nerves 
passing  out  of  them  being  carefully  preserved.] 

The  anterior  lamella  of  the  posterior  tendon  of  the  transversa  lis 
abdominis  muscle  {v.  p.  262)  will  be  found  to  lie  in  front  of  the 
quadratus  muscle  and  to  pass  inwards  to  the  tips  of  the  transverse 
processes  and  to  the  intertransverse  ligaments  ;  it  is  connected 
above  with  the  ligamentum  arcuatum  externum  of  the  diai)hragm, 
and  below  is  attached  to  the  iliac  crest  and  ilio-lumbar  ligament. 
It  is  covered  in  f ront  by  the  fascia  transversalis. 

The  fascia  iliaca,  or  ilio-psoas  fascia,  ensheaths  the  psoas  and 
iliacus.  The  fascia  over  the  p)soas  is  attached  to  the  lower  edge  of 
the  ligamentum  arcuatum  internum  of  the  diaphragm,  and  to  the 
vertebrae  from  which  the  muscle  takes  its  origin,  and  joins  the 
fascia  over  the  iliacus  below.  It  is  owing  to  this  fascial  sheath 
that  ''psoas  abscess,"  the  result  of  spinal  caries,  is  conducted  along 
the  psoas  muscle  to  the  inner  side  of  the  thigh. 

The  fascia  covering  the  iliacus  internus  muscle  is  attached  above 
to  the  inner  lip  of  the  iliac  crest,  and  is  continuous  below  with  the 
fascia  over  the  psoas  magnus.    The  conjoint  sheath  should  be  traced 
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beneath  Poupart's  ligament,  where  it  passes  behind  the  sheath  of  the 
femoral  vessels  to  reach  the  insertion  of  tlie  muscle  {v.  p.  139). 

The  Psoas  Magnus  muscle  (Fig.  153,  6)  arises  by  five  slips 
from  the  sides  of  the  intervertebral  discs  between  the  last  dorsal 
and  all  the  lumbar  vertebra?,  and  from  the  adjacent  parts  of  the 
bodies  and  roots  of  the  transverse  processes  of  these  vertebrae  ;  and 
between  these  slips  from  a  series  of  tendinous  arches  crossing  the 
constricted  portion  of  the  bodies  of  the  four  upper  lumbar  vertebra?. 
The  muscle  passes  along  the  border  of  the  true  pelvis  in  close  rela- 
tion to  the  iliac  vessels,  and  disappears  beneath  Poupart's  ligament 
to  be  inserted  by  a  tendon  into  the  apex  of  the  lesser  trochanter  of 
the  femur. 

The  Psoas  Parvus  (Fig.  153,  4)  is  a  small  muscle  occasionally 
found  upon  the  front  of  the  psoas  magnus.  It  arises  in  front  of  the 
upper  slip  of  the  psoas  magnus,  from  the  bodies  of  the  last  dorsal 
and  first  lumbar  vertebrae,  and  from  the  intervening  disc,  and  ends 
in  a  long  tendon  which  is  inserted  into  the  ilio-pectineal  eminence 
and  part  of  the  ilio-pectineal  line,  and  gives  an  expansion  to  the 
iliac  fascia. 

The  Iliaeus  Internus  (Fig.  153,  8)  arises  from  the  upper  half 
of  the  iliac  fossa,  reaching  the  margins  of  the  crest,  iliac  notch,  and 
anterior  inferior  iliac  spine  ;  from  the  sacro-iliac  and  ilio-lumbar 
ligaments  ;  and,  frequently,  from  the  capsular  ligament  of  the  hip- 
joint.  Its  fleshy  fibres  unite  with  the  tendon  of  the  psoas,  and  are 
inserted  with  it  into  the  lesser  trochanter,  and  into  the  shaft  for 
about  an  inch  below.  A  bursa  lies  beneath  the  conjoined  muscle 
between  it  and  the  capsule  of  the  hip,  and  may  communicate  with 
the  joint  cavity  by  a  round  aperture  between  the  ilio-femoral  and 
ilio-pubic  bands.  This  is  a  channel  by  which  pus  may  enter  the 
iliac  fossa  in  hip  disease. 

The  psoas  and  the  iliaeus  are  flexors  and  external  rotators  of  the 
thigh,  and  taking  their  fixed  point  below  are  flexors  and  rotators 
of  the  trunk  upon  the  thigh.  This  is  seen  in  dislocation  of  the 
femur  downwards  into  the  thyroid  foramen,  when  the  body  is 
always  bowed  forwards  owing  to  the  tension  of  these  muscles.  The 
psoas  is  supplied  by  the  lumbar  nerves,  the  iliaeus  by  intra-pelvic 
branches  of  the  anterior  crural  nerve. 

The  Quadratus  Lumborum  (Fig  153,  5)  is  the  short  muscle 
filling  the  space  between  the  last  rib  and  the  crista  ilii.  It  has  it& 
origin  below,  from  the  posterior  portion  of  the  inner  lip  of  the 
crest  of  the  ilium  and  from  the  adjacent  ilio-lumbar  ligament  ;  and 
ascends  to  be  inserted  into  the  lower  border  of  the  last  rib,  and  by 
three  or  four  slips  into  the  tips  of  the  transverse  processes  of  the^ 
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lumbar  vertebrae.  It  is  sometimes  described  as  consisting  of  two 
distinct  jDarts.  The  quadratiis  draws  down  and  fixes  the  last  rib, 
and  causes  a  slight  lateral  inclination  of  the  trunk  towards  the  iliac 
crest  ;  it  is  supplied  by  the  posterior  branches  of  the  lumbar  nerves. 
Twelfth  dorsal  or  thoracic  nerve  (Fig.  153,  3). — Crossing  the  quad- 
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Fig.  153. — Lumbar  plexus  (from  Hirschfeld  and  Leveille). 


1.  Eight  gangliated  cord  of  sympa- 

thetic. 

2.  Abdominal  aorta. 

3.  3.  Last  dorsal  nerves. 

4.  Psoas  parvus. 

5.  Quadratus  lumborum. 

6.  Psoas  magnus. 

7.  7.  Iho-hypogastric  nerves. 

8.  Iliacus  internus. 

9.  9.  Ilio-inguinal  nerves. 

10.  Lumbo-sacral  nerves. 

11.  11.  Genito-crural  nerves. 

12.  Gluteal  nerve.  [nerve. 

13.  Iliac  branch  of  ilio-hypogastric 


14.  Sacral  plexus. 

15,  15, 15.  External  cutaneous  nerves. 
17.  Transversalis  abdominis. 

19.  Obliquus  internus. 
21.  Obliquus  externus. 
23,  23.  Anterior  crural  nerves. 
25,  25.  Obturator  nerves. 
27,  27.  Crural  branch  of  genito- crural 
nerve. 

29.  Genital  branch  of  genito-crural 
nerve. 

31.  External  iliac  artery. 
33.  External  abdominal  ring. 
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ratus,  and  immediately  below  the  ligamentum  arcuatum  externum, 
will  be  found  a  large  nerve,  the  twelfth  dorsal,  which  will  be  seen 
to  disappear  through  the  transversalis  muscle  to  reach  the  buttock, 
and  must  not  be  confounded  with  the  branches  of  the  lumbar  plexus. 

The  Lumbar  Plexus  (Fig.  153). — Emerging  from  the  outer 
border  of  the  psoas,  about  midway  between  the  last  rib  and  the  crest 
of  the  ilium,  will  be  found  two  small  nerves,  the  ilio-hyporjastric  (7) 
and  ilio-ingidnal  (9),  crossing  the  quadratus  obliquely  and  piercing 
the  abdominal  muscles  immediately  above  the  crest,  generally  close 
together.  They  vary  considerably  in  different  subjects,  one  being 
often  larger  than  the  other,  or  the  two  may  be  represented  by  one 
trunk  which  subdivides  in  the  abdominal  wall.  The  after-course  of 
the  nerves  has  been  given  in  the  dissection  of  the  abdominal  wall 
(p.  257).  The  ilio-hypogastric  is  distributed  to  the  skin  of  the 
lower  part  of  the  abdomen,  and  by  its  dorsal  branch  to  the  buttock 
on  the  inner  side  of  the  last  dorsal,  and  the  ilio-inguinal  emerges 
from  the  external  abdominal  ring  to  supply  the  scrotum  and  inner 
side  of  the  thigh. 

The  Gmito-crural  nerve  (11)  appears  on  the  front  of  the  psoas  at 
its  upper  part,  and  is  of  small  size.  It  descends  on  the  muscle,  and 
divides  into  a  genital  (29)  branch,  which  accompanies  the  spermatic 
cord  through  the  inguinal  canal  to  the  cremaster,  and  a  crural  (27) 
branch,  which  runs  under  Poupart's  ligament  to  the  outer  side  of 
the  external  iliac  artery,  and  is  lost  in  the  skin  over  Scarpa's 
triangle. 

The  External  Cutaneous  nerve  (15)  appears  at  the  outer  border  of 
the  psoas  just  below  the  level  of  the  crista  ilii.  It  crosses  the  iliacus 
obliquely  to  the  anterior  superior  spinous  process,  close  to  which  it 
passes  under  Poupart's  ligament  to  supply  the  outer  side  of  the  tliigh 
nearly  as  low  as  the  knee.  (This  sometimes  comes  from  the  anterior 
crural  nerve,  and  is  then  nearly  transverse  in  its  direction.) 

The  Anterior  Cniral  (23)  is  a  large  nerve  close  to  the  outer  border 
of  the  psoas  at  its  lower  part,  and  lies  between  that  muscle  and  the 
iliacus,  giving  branches  to  the  latter  and  usually  also  to  the  femoral 
artery.    It  passes  under  Poupart's  ligament  into  the  thigh. 

The  Obturator  nerve  (25)  will  be  better  dissected  with  the  pelvis, 
but  may  be  seen  passing  below  the  brim  of  the  true  pelvis  upon  the 
upper  fibres  of  the  obturator  internus  above  the  obturator  vessels,  to 
disappear  through  the  upper  part  of  the  thyroid  foramen. 

A  small  Accessory  Obturaior  nerve  is  occasionally  found  arising 
with  the  obturator  nerve.  It  passes  over  the  body  of  the  os  pubis, 
joining  the  obturator  nerve  on  the  inner  side  of  the  thigh,  and 
supplying  twigs  to  the  pectineus  and  the  hip  joint. 
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[The  psoas  should  be  carefully  removed  piecemeal  on  one  side,  in 
order  to  dissect  the  lumbar  nerves  to  their  origins,  and  to  trace  out 
the  plexus  completely.  The  gangliated  cord  of  the  sympathetic  can 
now  be  fully  seen,  and  should  be  cleaned.] 

The  Lumbar  plexus  will  now  be  seen  to  be  formed  by  the  1st,  2nd, 
3rd,  and  part  of  the  4th  lumbar  nerves,  with  a  branch  from  the  12th 
dorsal  ;  the  remainder  of  the  4th  joining  with  the  5th  to  form 
the  "  lumbo-sacral  cord."  The  several  nervous  trunks  are  united 
more  or  less  definitely  by  connecting  branches,  and  from  them  the 
nerves  are  given  off,  thus  : — from  the  last  dorsal  and  1st  lumbar 
the  ilio-hypogastric  and  the  ilio-inguinal  nerves  ;  from  the  1st  and 
2nd  lumbar  the  genito-crural  nerve  ;  from  the  2nd  and  3rd  the 
external  cutaneous  nerve  ;  from  the  2nd,  3rd,  and  4th  the  anterior 
crural  nerve  ;  from  the  anterior  fibres  of  the  same  trunks  (2nd, 
3rd  and  4th)  the  obturator  nerve.  The  origins  may  be  tabulated 
as  follows  : — 

/  12  and  1  .  .  .  Ilio-hypogastric  and  ilio-inguinal, 
1  12..  Genito-crural. 

Lumbar  nerves/  2  3  .  External  cutaneous. 

i  2  3  4  Anterior  crural. 

I  2  3  4  Obturator. 

Sympatlietic  Nerve. — The  Gangliated  Cords  of  the  SympatJietic 
(Fig.  153,  i)  will  be  found  on  each  side  of  the  spinal  column,  and 
behind  the  vena  cava  upon  the  right  side.  A  ganglion  is  situated 
opposite  each  vertebra,  and  gives  off  a  number  of  branches,  which 
may  be  divided  into  (I)  those  communicating  with  the  ganglia 
above  and  below  ;  (2)  those  communicating  with  the  spinal  nerves, 
which  are  often  two  in  number,  and  accompany  the  lumbar  arteries 
beneath  the  tendinous  arches  of  the  psoas  ;  (3)  branches  to  the 
plexuses  upon  the  neighbouring  arteries  supplying  the  viscera  and 
the  vertebrse  and  ligaments. 

Some  hjmphatic  glands  {Imiibar)  may  also  be  found  surrounding 
the  great  vessels.  They  receive  the  lymphatics  from  the  testis  in 
the  male,  from  the  ovary  and  Fallopian  tube  in  the  female,  from 
the  iliac  and  sacral  glands,  and  from  the  ascending  or  descending 
colon.  A  few  renal  lymphatic  glands  are  found  above  the  renal 
vessels. 

The  Vena  Azygos  Major  may  be  seen  lying  close  to  the  right 
side  of  the  aorta,  and  communicating  with  two  or  more  of  the 
lumbar  veins,  and  sometimes  with  the  vena  cava  or  right  renal.  It 
passes  through  the  aortic  opening. 

The  Left  Lower  Vena  Azygos  may  be  seen  to  commence  in 
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the  left  lumbar  veins  or  from  the  left  renal,  and  to  pass  through 
the  left  crus  of  the  diaphragm. 

Receptaculum  Chyli. — By  detaching  the  right  crus  of  the 
diaphragm  from  the  vertebrse,  and  if  necessary,  removing  a  piece  of 
the  aorta  opposite  the  upper  lumbar  vertebrae,  the  receptaculum 
chyli,  the  dilated  origin  of  the  thoracic  duct,  will  be  seen  lying 
between  and  behind  the  aorta  and  vena  cava,  opposite  the  second 
and  third  lumbar  vertebrae.  It  receives  all  the  lymphatics  and 
lacteals  of  the  abdomen,  and  is  continued  upwards  as  the  thoracic 
duct. 

The  subject  will  now  be  turned  for  the  dissection  of  the  back, 
and  the  dissectors  of  the  abdomen  should  occupy  the  time  with  the 
examination  of  the  viscera. 

The  Structure  of  the  Viscera  of  the  Abdomen. 

[The  stomach  and  intestines  should  be  cleaned  by  allowing  a 
stream  of  water  to  pass  through  them  ;  and  the  stomach,  and  portions 
of  the  small  and  large  intestine,  should  be  distended  with  air  b}' 
means  of  a  blow-pipe,  so  as  to  permit  of  dissection  of  their  coats.] 

The  Stomach  (Fig.  15-1)  has  been  described  (p.  296)  as  to 
form  and  relations. 

Its  coats  are  four  in  number — serous,  muscular,  areolar,  and 
mucous. 

The  serous  coat  is  continuous  with  the  lesser  omentum  above, 
with  the  great  omentum  below,  and  with  the  gastro-splenic 
omentum  on  the  left  side  ;  the  layer  in  front  of  the  stomach  is 
derived  from  the  greater  sac,  and  that  behind  from  the  lesser  sac 
of  the  peritoneum.  Along  the  lesser  curvature  the  two  laj^ers  of 
peritoneum  are  separated  by  the  gastric  and  pyloric  vessels,  and 
along  the  greater  curvature  by  the  gastro-epiploic  and  splenic  vessels. 

The  muscular  coat  consists  of  three  sets  of  unstriped  fibres,  external 
longitudinal,  middle  circular,  and  internal  oblique.  The  longitudinal 
fibres,  running  principally  along  the  lesser  curvature,  are  continuous 
with  those  of  the  oisophagus,  and  are  continued  into  the  duo- 
denum. The  circular  fibres,  which  are  next  in  order,  enclose  the 
entire  viscus,  and  are  collected  together  a^  the  small  end  to  form 
the  pylorus.  The  oblique  fibres,  continuous  with  the  circular  fibres 
ot  the  oesophagus,  may  be  exposed  by  everting  the  viscus  and  dis- 
secting away  the  mucous  membrane  ;  they  are  distributed  principally 
over  the  great  end  of  the  stomach,  and  are  so  arranged  around  the 
cardiac  orifice  as  to  form  a  ''button-hole''  sphincter,  one  set  of 
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fibres  crossing  the  right  side  of  the  opening  to  spread  out  on  either 
surface  towards  the  left  extremity  of  the  viscus,  the  other  in  like 
manner  crossing  the  left  border  of  the  opening  to  reach  the  more 
central  i:)ortion  of  the  greater  curve. 

The  areolar  or  suh-mucous  coat  consists  of  areolar  tissue,  in  which 
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ramify  the  blood-vessels  and  a  rich  lymphatic  plexus,  and  between 
this  and  the  mucous  coat  is  a  thin  layer  of  involuntary  muscle,  the 
muscularis  mucosce. 

On  laying  open  the  stomach  along  its  lesser  curvature,  the 
riiucous  memhrane  will  be  seen  to  be  arranged  in  longitudinal  folds 
or  ridges  called  rugce,  which  disappear  when  the  viscus  is  distended, 
and  are  more  evident  in  the  child  than  in  the  adult.    By  in- 


Fig.  154. — Section  of  the  stomach  and  duodenum  (from  Wilson). 


1.  (Esophagus. 

2.  Cardiac  oritice  of  the  stomach. 

3.  Great  end  of  the  stomach. 

4.  Lessor  or  pyloric  end. 

5.  Lesser  curve. 

6.  Greater  curvf>. 

7.  The  antrum  of  the  pylorus. 

8.  Lougitudinal  ruga)  of  the  mucous 

membrane. 

9.  Pylorus. 

10.  Ascending  portion  of  the  duode- 
num. 


11.  Descending  portion. 

12.  Pancreatic  duct  and  ductus  com- 

munis choledochus  close  to  their 
termination. 

13.  Papilla  upon  which  the  ducts 

open. 

14.  Transverse  portion  of  duodenum. 

15.  Commencement  of  jejunum.  In 

the  interior  of  the  duodenum 
and  jejunum  the  valvulse  con- 
niventes  are  seen. 
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verting  the  pyloric  end  the  pyloric  sphiiicter  will  be  seen  as  a  pro- 
minent ring  of  strong  circular  fibres,  surrounding  the  intestine 
beneath  the  mucous  membrane,  and  acting  as  a  sphincter  muscle. 

The  mucous  membrane  is  thick  and  soft,  and  of  a  pink  colour 
when  recent ;  it  is  thickest  near  the  pylorus  and  thinnest  at  the 
greater  end,  where  perforation  from  post-mortem  digestion  usually 
takes  place.  The  surface  of  the  membrane  is  divided  into  a  series 
of  shallow  alveoli,  more  or  less  hexagonal  in  form  (stomach  cells),  at 
the  bottom  of  which  open  the  tubes  which  secrete  the  gastric  juice 
and  mucus.  '  Solitary  glands '  or  lymphoid  follicles  are  scattered 
over  the  surface  of  the  gastric  mucous  membrane. 

The  Small  Intestine  is  described  on  page  299.  It  may  be 
regarded  as  a  tortuous  and  greatly  elongated  conical  cylinder,  the 
smaller  end  of  which  o]3ens  into  the  caecum.  It  has  four  coats, 
viz.  peritoneal,  muscular  (longitudinal  and  circular),  areolar,  and 
mucous.  The  peritoneal  coat  completely  surrounds  the  first  part  of 
the  duodenum,  except  at  the  attachment  of  the  lesser  omentum, 
where  the  vessels  enter,  while  the  second  and  third  portions  are 
only  covered  on  their  anterior  surfaces,  and  even  this  investment  is 
incomplete  where  the  second  part  of  the  tube  is  crossed  by  the 
attachment  of  the  transverse  meso-colon,  and  the  third  portion  by 
the  superior  mesenteric  vessels.  The  peritoneal  covering  of  the 
jejunum  and  ileum  is  wanting  only  at  the  point  of  attachment  of 
the  mesentery,  where  the  muscularis  of  about  a  fifth  or  a  sixth  of 
the  gut  forms  the  base  of  the  interserous  triangle  (Fig.  144).  The 
muscular  coat  consists  of  an  external  layer  of  longitudinal  tJbres  and 
an  internal  thicker  layer  of  circular  fibres,  both  complete  and  con- 
tinuous. The  mucous  membrane,  is  amplified  in  extent  of  surface 
by  plications  called  valvulpe  conniventes,  by  papillary  projections 
called  villi,  and  by  follicular  involutions  known  as  tubes  of  Lieber- 
kiihn  ;  and  its  thickness  diminishes  progressively,  together  with  the 
calibre  of  the  gut,  as  it  becomes  more  remote  from  the  stomach 
and  approaches  the  ccecum.  Racemose  glands  (Brunner's)  are  found 
in  the  upper  part  of  the  duodenum,  and  aggregations  of  lymphoid 
follicles  chiefly  in  the  ileum,  while  solitary  lymphoid  follicles  are 
scattered  throughout  the  intestine.  A  muscularis  mucosae  is  present 
•in  the  submucous  tissue,  as  in  the  stomach,  and  enters  into  the 
formation  of  both  the  villi  and  valvulse  conniventes. 

The  valvidce  conniventes  (or  valves  of  Kerkring)  are  transverse 
folds  of  mucous  membrane  and  submucous  tissue,  which  will  be 
seen  to  commence  about  the  middle  of  the  second  stage  of  the 
duodenum,  and  to  increase  in  size  as  they  approach  the  middle  of 
the  jejunum  ;  below  this  point  they  become  smaller,  disappearing  in 
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the  lower  fourth  of  the  ileum.    They  extend  around  about  two- 
thirds  of  the  circumference  of  the  gut. 

The  Villi  are  minute  projections  from  the  surface  of  the  mucous 
membrane,  and  give  it  a  velvety  appearance,  which  may  be  best 
seen  by  floating  a  piece  of  intestine  in  water.  They  begin  at  the 
pyloric  sphincter  and  end  at  the  ileo-coecal  valve,  and  attain  their 
greatest  length  (about  -j^th.  of  an  inch)  where  the  valvul^e  conni- 
ventes  are  most  developed.  Each  villus  is  a  prolongation  of  the 
raucous  membrane,  formed  of  lymphoid  tissue  and  covered  with 
columnar  epithelium.  It  contains  in  its  centre  a  single  or  double 
lacteal,  suiTounded  by  a  delicate  layer  of  involuntary  muscle  pro- 
longed from  the  muscularis  mvxom ;  externally  to  which  is  a 
capillary  plexus,  with  the  basement-membrane  on  which  the  epi- 
thelium rests. 

Li'Cherkilhn'' s  follicles  are  minute  tubes  lined  with  columnar 
epithelium,  and  common  to  the  whole  of  the  small  intestines. 
They  are  placed  between  the  villi,  and  dip  into  the  submucous 
areolar  tissue,  their  depth  being  proportionate  to  the  thickness  of 
the  membrane. 

The  Solitary  follicles  are  seen  as  white  round  bodies  about  the 
size  of  millet  seed,  containing  a  milky  fluid.  They  consist  of 
lymphoid  tissue,  and  are  found  in  the  whole  length  of  the  digestive 
tract,  but  are  most  numerous  where  the  multiplication  of  surface  is 
least. 

Brunner^s  glands,  peculiar  to  the  upper  part  of  the  duodenum, 
are  small  racemose  glands  situated  in  the  submucous  areolar  tissue 
and  opening  into  the  intestine  by  minute  ducts.  To  see  these  it  is 
necessary  to  pin  out  a  piece  of  duodenum  with  the  mucous  mem- 
brane downwards,  and  then  carefully  to  dissect  away  the  muscular 
coat. 

The  Duodenum  (Fig.  154)  should  be  laid  open  along  its  free  / 
border,  in  order  to  see  the  common  opening  of  the  bile  and  pancre-  iW  jft.  • 
atic  ducts,  which  is  marked  by  a^  papilla  situated  at  the  back  of  the  V  . 
second  portion  of  the  intestine,  and  about  or  below  its  middle  (13)  JRr^N^«<t. 
A  second  opening,  the  accessory  duct  of  Santorini,  connected  witli 
the  lesser  pancreas,  may  sometimes  be  found  above  this  part.  A 
probe  should  be  passed  through  the  papilla  into  the  common  bile 
duct  and  along  the  pancreatic  duct.    The  duodenum  is  the  widest 
and  thickest  portion  of  the  small  intestine,  and  is  characterised  r 
structurally  by  the  presence  of  Brunner's  glands  in  theJfmucous\  §kt6v*. 
membrane  of  its  upper  segment.     It  contains  also  valvula;  comii- 
ventes,  villi,  Lieberkuhnian  tubes,  and  solitary  follicles. 

[The  jejunum  and  ileum  (except  a  few  inches  to  be  left  attached 
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to  the  coecum)  should  be  hiid  open  along  the  line  of  attachment  of 
the  mesenter}^,  in  order  to  avoid  damaging  Peyer's  patches,  which 
are  at  the  opposite  side  of  the  gut.] 

Tlie  Jejunum,  including  about  two-fifths  of  the  remaining  small 
intestine,  is  remarkable  for  the  large  size  of  the  valvuloe  conniventes, 
the  great  development  of  the  villi,  and  the  number  of  solitary 
follicles,  but  has  no  special  characteristic.  Its  nominal  separation 
from  the  ileum  is  arbitrary  and  useless. 

In  the  Ileum  the  valvula)  conniventes  will  be  found  to  diminish 
rapidly  in  size,  and  to  be  absent  altogether  at  the  lower  part.  A 
small  tube  or  cord  may  sometimes  be  found  in  connection  with  the 
gut,  about  three  feet  from  the  ileo-coecal  valve,  extending  towards  the 
umbilicus.  This  is  called  MeckeVs  diverticulum,  and  is  a  relic  of 
the  vitelline  duct  of  the  foetus.  It  is  occasionally  the  cause  of 
internal  strangulations,  and  of  umbilical  faecal  fistula  in  newly  born 
children. 

Peyer^s  patches  (glanclulcB  agniinatce)  are  the  special  characteristic 
of  this  part  of  the  intestine,  but  are  occasionally  found  in  the  jeju- 
num ;  they  are  from  twenty  to  thirty  in  number,  but  vary  much  in 
size  and  are  sometimes  invisible.  They  will  be  recognised  as 
shallow  oval  or  rounded  depressions,  dotted  on  their  surface,  and  of 
a  lighter  colour  than  the  rest  of  the  intestine,  and  are  always  found 
on  the  part  of  the  intestine  farthest  from  the  attachment  of  the 
mesentery.  Each  patch  consists  of  a  collection  of  lymphoid  follicles. 
Peyer's  glands  will  be  found  inflamed,  and  sometimes  ulcerated,  in 
subjects  which  have  died  of  typhoid  fever. 

The  Large  Intestine  is  remarkable  in  nearly  the  whole  of  its 
length  for  a  pouched  appearance,  consequent  upon  the  longitudinal 
muscular  fibres  being  shorter  than  the  intestine  itself.  Typically 
these  longitudinal  fibres  are  arranged  in  three  distinct  bands  or 
tcenice,  two  of  which  can  be  seen  through  the  peritoneum,  and  the 
third  between  the  layers  of  the  meso-colon  ;  but  in  the  rectum, 
which  is  not  pouched,  and  the  vermiform  appendix,  the  fibres 
spread  over  the  whole  gut,  as  in  the  small  intestine.  The  appendices 
epiploic^  are  small  processes  containing  fat,  attached  along  the  free 
border  of  the  intestine,  and  will  be  found  to  vary  considerably  in 
size  in  different  subjects. 

[The  coecum  with  a  few  inches  of  small  and  large  intestine  should 
be  detached,  and  the  large  intestine  turned  inside  out  to  see  the  ileo- 
coecal  valve.  After  this  has  been  done  and  the  intestine  re-inverted, 
the  cut  ends  may  be  tied  and  the  piece  inflated  and  dried,  that  the 
valve  may  be  again  examined.] 
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The  Ileo-coecal  valve  (Fig.  155,  5)  is  formed  by  a  prolongation  of 
the  mucous  membrane  and  circular  fibres  of  the  muscular  coat  of 
ileum  into  the  cavity  of  the  ccecum,  and  appears  as  two  folds 
bounding  a  horizontal  slit- like  aperture  of  communication.  The 
upper  fold  or  flap,  which  is  horizontal  in  direction,  is  sometimes 
known  as  the  ileo-colic,  and  the  lower  or  more  vertical  one  as  the 
ileo-ccecal  fold.  Two  ridges,  one  on  each  side,  extend  from  the 
angles  of  union  of  the  two  folds,  and  are  called  the  frcena  or 
retinacula.  The  valve  permits  the  ready  passage  of  fluid  from  the 
small  into  the  large  intestine,  but  opposes  regurgitation. 


Fig.  loo. 


The  mucous  membrane  of  the  large  intestine  has  no  villi,  these 
ceasing  abruptly  at  the  free  margin  of  the  ileo-coecal  valve,  but 
resembles  that  of  the  small  intestine  in  having  columnar  epithelium, 
tubular  glands  resembling  the  follicles  of  Lieberkiihn,  and  solitary 
follicles,  embedded  in  the  submucous  tissue. 


Fig.  155. — The  coecum  laid  open,  showin^2:  the  termination  of  the  ileum  and  the 
ileo-coDcal  valve  (from  Wilson). 

1.  Ascending  colon.  6.  Lower  fold  of   ileo-coecal  valve 

2.  Coecum.  meethig  the  upper  fold  to  form 

3.  Ileum.  a  retinaculum. 

4.  Vermiform  appendix.  7-  Fold  of  colon. 

5.  Upper  fold  of  ileo-coecal  valve. 


THE  ABDOMINAL  VISCERA. 


The  Pancreas  (Fig.  145,  and  p.  301),  should  be  cleaned,  l)ut 
left  attached  to  the  duodenum.  It  is  a  compound  racemose  gland, 
and  consists  of  lobules  of  a  j^ellowish  colour  held  together  by  loose 
fibrous  tissue,  a  small  duct  passing  from  each  lobule  into  the  main 
trunk.  A  jDrobe  should  be  passed  from  the  duodenum  into  the 
duct  (canal  of  Wirsung),  and  when  dissected  out,  will  be  found 
to  pass  along  the  whole  length  of  the  gland,  nearer  the  posterior 
than  the  anterior  surface.  A  large  accessory  duct  ^^asses  from  the 
upper  part  of  the  head  and  occasionally  opens  separately  into  tlie 
duodenum. 

The  jjancreatic  duct  lies  close  to  the  bile  duct,  and  the  two  pierce 
the  duodenal  wall,  opening  usually  by  a  common  orifice  upon  the 
summit  of  a  small  papilla. 


The  Spleen  (Fig.  146,  spl)  has  been  already  figured  and  described 
(p.  307),  and  may  now  be  removed  and  examined  in  section. 
Beneath  the  peritoneal  coat  which  invests  the  organ,  will  be  found 
a  fibrous  coat  containing  an  abundance  of  unstriped  muscular 
tissue,  which  is  continued  into  the  splenic  substance,  to  form  the 


Fig-.  156. — Upper  surface  of  the  liver  (from  Wilson). 


1.  Ei^rhtlobe. 

2.  T,eftlobe. 

3.  Fundus  of  the  gall-bladder  seen 

projecting  beyond  the  anterior 
border  of  the  riaht  lobe. 

4.  Po'^terior  or  rounded  border. 

0.  Falciform  or  suspensory  ligament. 
6.  Round  ligament. 


7.  7.  The  two  lateral  ligaments. 

8.  The  space  left  uncovered  by  the 

peritoneum  and  surrounded  by 
tbe  coronary  ligament. 

9.  Inferior  vena  cava. 

10.  Point  of  the  lobus  Spigelii. 
*  *  Position  and  direction  of  mesial 
sagittal  plane. 
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trabeculce  or  meshes  in  which  the  splenic  pulp  is  contained.  In 
this  pulp,  which  consists  of  a  reticulum  of  branched  connective- 
tissue  corpuscles  (Quain),  are  found  the  Malpighian  corpuscles,  small 
round  or  oval  bodies  attached  to  the  minute  divisions  of  the  splenic 
artery.  They  are  composed  of  lymphoid  tissue  derived  from  a 
transformation  of  the  external  or  areolar  coat  of  the  small  arteries, 
and  average  -^^^  inch  in  diameter.  The  arteries  end  in  capillaries, 
which  lose  themselves  in  the  connective  tissue  of  the  piilp,  in  the 
interstices  of  which  the  blood  flows.  The  veins  anastomose  freely 
in  and  npon  the  trabeculse,  and  open  into  the  splenic  vein. 

The  Liver  (Figs.  156,  157)  when  removed  from  the  body  loses 
to  a  very  large  extent  the  form  which  is  impressed  upon  it  by  the 
contact  of  the  abdominal  walls  and  the  neighbouring  viscera. 
It  presents  upper  and  under  surfaces,  united  by  a  thick  posterior 
surface  and  a  thin  anterior  margin.  Its  ordinary  measurements 
are,  twelve  inches  across,  six  from  before  backwards,  and  three 
inches  in  its  greatest  thickness  :  and  its  weight  is  from  three  to  four 
pounds.  It  is  fixed  to  the  diaphragm  by  peritoneal  reflections, 
which  are  called  respectively  the  superior  or  falciform,  the  ]30sterior 
or  coronary,  and  the  right  and  left  lateral  ligaments,  and  by  a  fibrous 
cord  resulting  from  the  obliteration  of  the  umbilical  vein  of  the 
foetus,  which  runs  to  its  lower  surface  and  is  known  as  the  '  round 
ligament.'  The  upper  surface  is  divided  into  two  unequal  parts,  of 
which  the  right  is  the  larger,  by  the  attachment  of  the  falciform 
ligament,  the  two  layers  of  which  will  be  found  to  diverge 
posteriorly,  forming  the  upper  layer  of  the  coronary  and  the  lateral 
ligaments.  If  the  left  lateral  ligament  be  traced,  it  will  be  found  to 
consist  of  a  double  fold  of  the  peritoneum,  which  may  be  followed  to 
the  left  border  of  the  left  lobe.  The  upper  layer  of  the  coronary 
ligament,  if  traced  in  the  same  way  to  the  right,  will  be  found  to  be 
reflected  upon  itself  to  form  the  right  lateral  liganunt,  which  is  much 
shorter  than  the  left,  and  then  wall  be  followed  to  the  under  surface 
of  the  right  lobe  of  the  liver,  to  form  the  under  layer  of  the 
coronary  ligament.  A  more  or  less  triangular  interval  is  thus  left 
between  the  two  layers  of  the  coronary  ligament,  where  the  liver  is 
attached  to  the  diaphragm  by  cellular  tissue  and  is  in  relation  with 
the  right  suprarenal  capsule. 

The  upper  surface  of  the  liver  is  dome-shaped,  and  moulded  to 
the  inner  surface  of  the  diaphragm  and  to  a  small  j)^i'tion  of  the 
anterior  abdominal  wall  at  the  subcostal  angle,  and  may  be  regarded 
as  having  superior  anterior  and  right  lateral  faces.  It  is  slightly 
depressed  at  its  summit,  where  it  is  separated  by  the  diaphragm  from 
the  heart  (impressio  cardica). 
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The  under  surface  (Fig.  157)  presents  three  fissures  and  four 
lobes  for  examination. 

Fissures. — The  longitudinal  fissure  divides  the  under  siu'face  into 
right  and  left  lobes,  and  is  directed  obliquely  from  a  point  two  or 
three  inches  to  the  right  of  the  sagittal  plane  in  front,  to  end  about 
an  inch  to  the  left  of  the  plane  behind.  It  is  occupied  anteriorly  by 
the  obliterated  umbilical  vein,  and  behind  the  transverse  fissure  by 
the  cord-like  relic  of  the  ductus  venosus,  Avhich  lies  between  the 
two  layers  of  the  npper  attached  border  of  the  septal  fold  of 


Fig.  157. — Under  surface  of  the  liver  (SS'.  A.). 


1.  Cut  edge  of  left  lateral  ligament. 

2.  Tuber  omentale  of  left  lobe. 

3.  (Esophageal  notch. 

4.  Surface  of  liver  uncovered  by 

peritoneum. 

5.  Fissure  of  ductus  venosus. 

6.  Spigelian  lobe  with  cut  edge  of 

peritoneum  of  lesser  sao. 

7.  Vena  cava. 

8.  Impression  for  supra-renal  cap- 

sule. 

Portion  of  liver  between  layers  of 

coronary  hgament. 
Cut  surface  of  upper  layer  of 
coronary  ligament. 


lio^ament- 


9. 


10, 


11.  Cut  edge  of  right  lateral  liga- 

ment. 

12.  Eenal  impression. 

13.  Colic  impression. 

14.  Cut  edge  of  coronary 

inferior  layer. 

15.  Duodenal  impression. 

16.  Gallbladder. 
Lobus  caudatus. 
Common  bile  duct. 
Portal  vein. 
Hepatic  artery. 
Round  ligament. 
Gastric  impression 

quadrate  lobes. 


17. 
18. 
19. 
20. 
21. 
22. 


on  left  and 
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peritoneum,  continuous  with,  the  left  extremity  of  the  lesser  omentum 
(see  p.  284).  In  the  foetus  at  term  the  longitudinal  fissure  is 
nearly  mesial  and  sagittal,  but  as  growth  proceeds  its  anterior 
extremity  shifts  gradually  towards  the  right.  The  transverse  or 
portal  fissure  which  is  also  obliquely  directed  lies  at  right  angles  to 
the  longitudinal ;  the  small  omentum  is  attached  to  its  borders, 
and  it  gives  passage  to  the  hejDatic  duct,  hepatic  artery,  portal  vein, 
lymphatics,  and  nerves,  and  to  a  connective  tissue  sheath  for  these 
structures  derived  from  the  capsule  of  Glisson.  Parallel  to  the 
longitudinal  fissure  but  more  to  the  right  is  the  fossa  or  fissure  for 
the  gall-bladder,  a  shallow  depression  usually  uncovered  by  peritoneum 
and  in  direct  contact  with  the  opposed  wall  of  the  gall-bladder. 

Lohes. — The  whole  of  the  liver  substance  on  the  right  of  the 
longitudinal  fissure  is  strictly  the  ri(jht  lobe  (Fig.  157),  but  certain 
parts  of  it  have  received  special  names,  viz.,  the  lobus  quadratus, 
the  lobus  Spigelii  and  the  lobus  caudatus  ;  the  surface  to  the  right 
of  these  being  called  the  '  right  lobe  proper.'  The  right  lobe  has 
three  shallow  depressions  on  its  under  surface,  one  anterior,  where 
the  ascending  colon  touches  the  liver  (19),  one  posterior,  correspond- 
ing to  the  anterior  surface  of  the  right  kidney  (21),  over  which  it 
lies  in  the  erect  posture,  and  between  and  to  the  left  of  these  near 
the  neck  of  the  gall-bladder  a  small  impression  for  the  hepatic 
flexure  of  the  duodenum  (15). 

The  Lobus  quadratus  is  a  square  lobe  bounded  by  the  longitudinal 
and  transverse  fissures,  the  gall-bladder,  and  the  anterior  border 
of  the  liver,  and  is  often  connected  with  the  right  lobe  proper 
by  a  bridge  of  hepatic  substance  {pons  hepatis)  across  the  round 
ligament ;  it  is  in  relation  with  the  p}doric  end  of  the  stomach 
and  the  first  part  of  the  duodenum  (i).  The  Lobus  Spigelii  (12) 
lies  behind  the  transverse  fissure,  and  between  the  fissures  for 
the  vena  cava  and  the  ductus  A^enosus.  It  will  be  described 
with  the  posterior  surface.  The  Lobus  caudatus  (ii)  is  a  small 
I  *tail'  of  liver  substance  Avliich  connects  the  lobus  Sjoigelii  with 
the  right  lobe  proper,  and  lies  behind  the  transverse  fissure. 
It  forms  the  upper  boundary  of  the  foramen  of  Winslow  and  is 
covered  by  the  peritoneum  connecting  the  greater  with  the  lesser 
sac.  The  left  lobe  is  on  the  opposite  side  of  the  longitudinal  fissure. 
It  presents  a  rounded  prominence  corresponding  to  the  lesser  omen- 
tum, the  tuber  omentale  (4),  and  around  this,  nearer  the  marginal 
border,  a  concavity,  the  gastric  impression  (i)  which  is  continuous 
with  the  gastric  area  upon  the  under  surface  of  the  lobus  quadratus, 
and  with  a  rounded  cesopliageal  notch  (6),  on  the  posterior  border 
for  the  abdominal  portion  of  the  eesophagus. 
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The  vessels  entering  the  transverse  fissure  should  be  defined,  and 
the  fibrous  tissue  around  them  (capsule  of  Glisson)  removed.  The 
rifjld  and  left  hp/pafic  dvcts  will  be  found  to  emerge  from  the 
corresponding  lobes  and  to  unite  in  the  common  hepatic  duct,  which 
is  about  two  inches  long  ;  this  is  afterwards  joined  by  the  cystic 
duct  from  the  gall-bladder,  and  forms  the  common  hile  duct  (ductus^ 
communis  choledochus),  a  tube  nearly  three  inches  long,  which 
should  be  traced  into  the  duodenum. 

The  posterior  surface  consists  of  (1)  a  small  portion  of  the  left 


Fig.  158. 


lobe,  together  with  its  oesophageal  notch  near  the  termination  of  th 
longitudinal  fissure  ;  (2)  the  greater  par-t  of  the  fissure  for  tJie  ductus 
venosus ;  (Z)  nearly  the  whole  of  the  lobus  Spigelii  ;  (4)  the  fi.ssure 
for  the  vena  cava,  with,  perhaps,  a  ponticulus  or  little  bridge  oi 
hepatic  substance  crossing  the  fissure  behind  the  vessel ;  (5)  the 
portion  of  the  right  lohe  proper  which  lies  between  the  layers  of  the 
coronarv-  ligament  and  in  direct  contact  with  the  diaphragm.  It 
is  here  that  an  important  anastomosis  occurs  between  the  phrenic 
and  hepatic  vessels.     The   Lobus  Spigelii  ^  is  an  oblong  lobe 

Fig.  158. — Pwabbit's  liver  injected,  showing  a  portal  vein,  with  interlobular 
branches  and  plexus.  Intralobular  vein  commencing  in  the  centre  of  a 
lobule  (from  Frey). 

*  In  a  liver  removed  from  the  body  the  lobus  Spigelii  appears  to  form  a  part  oi 
tlie  under  surface  of  the  organ  and  the  aortic  impression  upon  its  surface  is  lost. 
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bounded  below  and  in  front  by  the  transverse  fissure,  on  the  left  by 
the  fissure  for  the  ductus  venosus,  and  on  the  right  by  the  fissure 
for  the  vena  cava  ;  and  is  connected  inferiorly  with  the  right  lobe 
proper  by  the  lobus  caudatus.  Only  its  lower  border  belongs  to  the 
inferior  surface  ;  the  rest,  looking  directly  backwards,  presents  a 
vertical  aortic  impression,  and  is  separated  from  the  bodies  of  the 
10th  and  11th  dorsal  vertebrae  by  the  diaphragm  and  the  thoracic 
aorta.  It  is  the  only  part  of  the  liver  that  is  covered  by  the 
peritoneum  of  the  lesser  sac. 

The  fissure  for  the  vena  cava  is  almost  vertical,  but  inclines  slightly 


Fig.  159. 


inwards  as  it  descends.  In  the  liver,  after  removal  from  the  body, 
it  often  appears  to  be  very  obliquely  directed  and  almost  horizontal. 

The  entire  organ  is  invested  by  a  connective  tissue  coat,  the 
capsule  of  Glisson,  which  is  inflected  at  the  transverse  fissure  and 
follows  the  portal  canals.  The  capsule  is  most  apparent  where  the 
peritoneum  is  deficient. 

The  gall-bladder  (13)  is  a  pear-shaped  bag  attached  by  cellular 
tissue  to  the  under  surface  of  the  liver,  and  covered  superficially  by 
the  peritoneum.  When  distended,  its  large  end  or  fundus  projects 
beyond  the  anterior  border  of  the  liver,  and  approaches  the  parietes 
opposite  the  point  at  which  the  linea  semilunaris  joins  the  right 


Fig.  lo9. — Diagram  of  the  circulation  in  the  lobules  of  the  liver  (after 

Kieman) . 

«,      Intralobular  veins.  b,  b.  Interlobular  veins. 
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costal  border  ;  the  neck  is  curved  upon  itself  twice  and  ends  in  the 
cystic  duct,  which  is  about  an  inch  and  a  lialf  long  and  joins  the 
hepatic  duct.  A  fold  of  peritoneum  continuous  with  the  right 
extremity  of  the  lesser  omentum  is  often  attached  to  its  under 
surface.  The  mucous  membrane  in  the  fundus  presents  numerous 
alveoli  of  irregular  shape  with  intervening  ridges,  and  in  the  neck  a 
somewhat  spiral  fold.    The  epithelium  is  columnar. 

The  hepatic  artery  and  the  portal  vein  each  divides  into  right  and 
left  branches,  and  the  cystic  branch  should  be  traced  to  the  gall- 
bladder from  the  right  artery. 

The  piece  of  the  vena  cava  removed  with  the  liver  is  to  be  laid 
open,  when  the  large  hepatic  veins,  from  the  right,  left  and 
Spigelian  lobes,  will  be  seen  opening  into  it,  and  its  coats  will  be 
found  almost  devoid  of  muscular  tissue. 

In  order  to  learn  the  arrangement  of  the  vessels  in  the  liver,  the 
vena  portae  should  be  carefully  opened  for  some  distance  with  a  pair 
of  scissors.  Through  the  thin  wall  of  the  vein  a  branch  of  injected 
hepatic  artery  will  then  be  seen,  and  accompanying  it  is  a  branch 
of  the  hepatic  duct,  the  three  vessels  thus  lying  side  by  side  in 
a  canal  {portal  canal),  bounded  by  an  inflection  of  Glisson's  capsule, 
and  containing,  besides  the  vessels  named,  branches  of  lymphatics, 
nerves,  and  some  connective  tissue.  The  portal  canal  thus  encloses 
representatives  of  all  the  structures  entering  at  the  portal  Assure. 
One  of  the  hepatic  veins  being  laid  open  in  a  similar  way,  will  be 
seen  to  run  alone  in  close  contact  with  the  hepatic  lobules. 

An  incision  into  any  part  of  the  liver  will  show  on  its  cut 
surfaces  a  number  of  openings,  some  usually  gaping, — the  hepatic 
veins ;  others  more  or  less  collapsed,  and  having  by  their  sides  the 
sections  of  a  small  injected  artery  and  duct.  These  last  are  the 
portal  veins,  Avhich  tend  to  collapse  on  account  of  the  loose  attach- 
ment of  the  fibrous  tissue  around  them  in  the  portal  canals. 

The  blood  from  the  chylopoietic  viscera  is  brought  to  the  liver  by 
the  vena  portse,  and  from  it  the  bile  is  secreted.  The  divisions  of 
the  vein  have  been  seen  to  pass  through  the  portal  canals,  in  which 
they  receive  ixiginal  and  capsular  branches  from  the  fibrous  tissue  of 
the  organ,  and  subsequently  divide  until  their  branches  run  between 
the  minute  lobules  or  acini,  whence  they  are  called  interlobular  veins  (b). 
From  these  interlobular  veins  is  derived  the  lobular  capillary  plexus^ 
which  converges  towards  the  centre  of  each  lobule  and  pours 
its  blood  into  the  intralobular  vein  (a).  Each  intralobular  vein 
passes  out  of  the  lobule  at  right  angles  to  the  portal  vessels,  and 
unites  with  other  intralobular  veins  to  form  the  sublobular  veins  ; 
these  open  into  the  hepatic  veins,  which  have  been  traced  into  the 
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vena  cava.  The  appearance  of  a  piece  of  minutely  injected  liver 
is  shown  in  Figs.  158,  159. 

Each  primary  hepatic  duct  originates  from  a  plexus  of  inter- 
cellular j)assages  or  biliary  capillaries,  which  run  towards  the 
circumference  of  the  lobule,  and  unite  with  radicles  of  adjacent 
lobules  ;  the  resulting  ducts  running  along  the  portal  canals  by  the 
side  of  the  portal  vein  to  emerge  eventually  at  the  transverse  fissure. 

The  Hepatic  artery  is  destined  principally  for  the  nourishment  of 
the  tissue  of  the  organ,  and  has  little  if  anything  to  do  with  its 
secreting  function.  It  gives  off  vaginal  branches  which  run  in  the 
portal  canals,  and  capsular  branches  which  supply  the  fibrous  tissue 
on  the  surface,  the  blood  eventually  returning  into  branches  of  the 
portal  vein.  The  terminal  interlobular  branches  accompany  the 
interlobular  veins,  and  their  blood  enters  the  interlobular  plexus 
from  which  the  bile  is  secreted. 

The  Kidneys  (described  on  page  320)  may  now  be  removed. 
Their  relations  to  the  posterior  abdominal  wall  should  be  noted,  and 
the  structures  within  the  sinus  dissected. 

The  ureter,  if  traced  upwards,  will  be  found  to  expand  before 
reaching  the  hilum,  forming  the  j^elvis  of  the  kidney,  and  it  should 
be  noticed  that  the  pelvis  has  a  direction  downwards  ;  so  that  by 
referring  to  this,  to  the  position  of  the  vessels,  and  to  the  flattening 
of  the  posterior  surface,  the  side  to  which  the  kidney  belongs  can 
be  readily  ascertained.  The  organ  is  enclosed  in  a  tough  fibrous 
capsule,  which  may  be  peeled  off  from  the  renal  tissue.  To  see 
the  internal  structure,  the  kidney  should  be  opened  through  the 
convex  border  by  a  vertical  incision,  which  is  to  be  carried  into  the 
pelvis. 

The  Pelvis  (Fig.  160,  P)  will  usually  be  found  to  be  subdivided 
into  two  tubular  portions,  the  superior  and  inferior  pelves,  each  of 
which  may  branch  into  smaller  tubes,  called  Infundihula,  before 
breaking  up  into  their  terminal  branches  or  Galices.  The  calices 
are  fixed  to  the  bottom  of  the  sinus  renalis,  around  little  nodules  of 
kidney  substance  termed  the  papillce  or  mamillce  (c),  which  are  the 
apices  of  the  pyramids  of  Malpighi  (m).  These  pyramids  are 
conical  in  form  (triangular  in  the  section),  and  darker  in  colour 
than  the  rest  of  the  tissue,  and  are  arranged  more  or  less  regularly 
side  by  side.  They  constitute  what  is  called  the  tubular  or  medul- 
lary substance  of  the  kidney  ;  the  lighter  granular  portion  or  cortex 
lies  at  the  margin  of  the  section,  forming  a  layer  over  the  bases 
of  the  pyramids  and  sending  processes  called  Columns  of  Bertini  (i) 
between  them. 

The  renal  artery  breaks  up  into  four  or  five  branches,  which 
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again  subdivide  and  pass  into  the  columnse  Bertini  between  tbe 
pyramids  to  the  cortical  substance,  forming  cortico-meduUary  arches 
between  the  cortex  and  bases  of  the  Malpighian  pyramids.  From 
these  arise  the  interlobular  arteries,  which  pass  between  segments  of 
the  cortical  substance  called  pyramids  of  Ferrein  (Fig.  160,  c.  t)^ 


Fi^.  160. 


and  give  off  afferent  arteries  to  the  Malpighian  bodies  or  glomeruli 
(Fig.  161,  Each  Malpighian  body  is  enclosed  in  a  capsule  at  the 
extremity  of  a  minute  uriniferous  tube  (i),  and  consists  of  a  capillary 
plexus  with  an  arterial  twig  (or  afferent  vessel)  entering,  and  a 
venous  radicle  (or  efferent  vessel)  leaving  it,  and  these  bodies  are 
arranged  along  the  arteries  like  bunches  of  currants  upon  a  stalk. 
The  uriniferous  tube  (3)  connected  with  the  capsule  is  convoluted  in 


Fig.  160.— Section  of  kidney  (after  Henle). 

i(.  t.  Uriniferous  tubes.  c.  Calyx  embracing  papilla. 

c.  t.  Cortex  with  pyramids  of  Fer-  r.  Medullary  rays, 

rein.  P.  Pelvis. 

m.  Pyramids  of  Malpighi.  u.  Ureter. 

i.  Column  of  Bertini.  a,  a.  Artery. 
p.  Papilla. 
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the  cortical  substance,  and  a  secondary  intertuhular  plexus  is  formed 
around  it  by  the  venous  radicle  which  emerges  from  the  Malpighiau 


Fiff.  161. 


um 


Fig.  161. — Scheme  of  the  renal  tubes  and  blood-vessels  (from  "Wilson  : 
modified  from  Klein). 

On  the  left  of  the  figure  the  arrangement  of  the  blood-vessels  of  the  kidney  is 
shown,  on  the  right  the  course  of  the  uriniferous  tubules. 


V.  s.  Ven9B  stellatte  of  Verheyen. 

r.  i.  Interlobular  veins. 

V,  r.  "Vente  rectte. 
7)1.  v.  Veins  of  medullary  part. 

r.  p.  Veins  of  papillsD. 

a.  i.  Interlobular  artery. 
g.  Glomerulus. 

a.  r.  Arteriae  rectae. 
a,  m.  Arteries  of  medullary  part. 

A.  Cortex. 

B.  Boundary  zone. 

C.  Papillary  zone  of  medulla. 

a.  a'.  Superficial  and  deep  layers  of 
cortex,  free  of  glomeruli. 


1.  Malpighian  capsule. 

2.  Neck. 

3.  First  convoluted  tubule. 

4.  Spiral  tubule  of  Schachowa. 

5.  Descending  limb  of  looped  tubule 

of  Henle. 

6.  Bend. 

7.  8,  9.  Ascending  limb. 

10.  Irregular  tubule. 

11.  Second  convoluted  tubule. 

12.  Junctional  tubule. 

13.  14.  Collecting  tubule. 
15.  Excretory  tubule. 
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tuft.  The  tube  then  becomes  suddenly  smaller,  and  passes  for  a 
variable  distance  into  the  pyramid  as  the  looped  tube  of  Henle  (5 — 9); 
again  curving  upon  itself  it  reaches  the  cortex,  increases  in  size,  and 
opens  into  the  collecting  tubules  which  represent  the  axial  elements 
of  the  pyramids  of  Ferrein  (13,  14).  The  uriniferous  tubes  of  the 
pyramids  of  Malpighi,  formed  by  the  collecting  tubules,  converge 
at  their  apices,  and  unite  to  form  a  smaller  number  of  larger  tubes, 
which  finally  empty  themselves  into  the  calices  ;  from  these  the 
urine  passes  into  the  infundibula,  and  thence  into  the  pelvis  and 
ureter.  Between  the  straight  tubes  of  the  medulla  are  numerous 
recurrent  arterial  branches  (a.  r.)  from  the  cortico-meduUary  arches, 
and  these  are  reinforced  by  straight  efferent  vessels  from  some  of 
the  deeper  glomeruli.  The  renal  artery  also  supplies  the  fibrous 
capsule  of  the  kidney  with  branches,  which  anastomose  with  the 
lumbar  and  phrenic  arteries. 

The  interlobular  veins,  after  receiving  the  blood  from  the 
secondary  plexus  on  the  tubes,  accompany  the  interlobular  arteries 
and  unite  in  arches  at  the  base  of  the  pyramids,  between  which  they 
pass  as  the  straight  veins,  to  emerge  at  the  liilum  and  form  the  renal 
or  emulgent  vein.  On  the  surface  of  the  kidney  may  be  seen  small 
venous  radicles  forming,  from  their  arrangement,  what  are  known 
as  the  Btars  of  Verheyen  {v.  s.).  They  receive  blood  from  the  capsule 
of  the  kidney,  and  pass  inwards  to  join  the  venous  arches. 

The  Supra-Renal  Body  is  enclosed  in  a  fibrous  capsule,  and 
on  section  will  be  seen  to  consist  of  two  parts,  cortical  and 
medullary,  the  former  yellowish  in  colour,  the  latter  dark  brown 
and  generally  broken  down  in  the  centre  by  decomposition  so  as  to 
form  a  cavity. 

It  is  abundantly  supplied  with  arterial  blood  from  the  aorta  and 
from  the  phrenic,  renal,  and  lumbar  arteries  ;  and  its  nerves  are 
derived  from  the  solar  plexus.  The  form  and  relations  have  been 
described  on  p.  322. 

The  Pelvis. 

The  subject  being  replaced  on  its  back,  the  dissectors  should 
proceed  with  the  examination  of  the  pelvis,  unless  they  were 
unable  to  finish  the  aorta,  lumbar  plexus,  and  iliac  arteries  before 
the  body  was  turned,  in  which  case  they  must  revert  to  the 
dissection  of  them  at  once  (v.  p.  311).  In  any  case  the  dissectors 
are  strongly  advised  to  read  through  the  dissection  of  the  deep 
parts  of  the  abdomen  again,  before  proceeding  any  further. 

They  should,  moreover,  observe  that  the  pelvic  cavity  bends 
backwards  at  an  angle  of  about  110°  with  that  of  the  abdomen; 
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that  the  plane  of  its  inlet  looks  forwards  rather  than  upwards, 
'  forming  an  angle  of  150°  to  155°  with  a  vertical  line  striking  the 
promontory  of  the  sacrum ;  and  that  the  symphysis  and  sacrum  are 
more  nearly  horizontal  than  vertical.  From  this  strong  inclination 
of  the  pelvis  it  follows  that  most  of  the  viscera  in  its  cavity  lie 
above  a  horizontal  plane  at  the  level  of  the  top  of  the  symphysis, 
and  are  hence  more  or  less  accessible  to  palpation  through  the  abdo- 
minal wall. 

[The  pelvis  with  two  lumbar  vertebrae  is  to  be  separated  from  the 
i    trunk  with  the  saw,  when,  by  placing  it  on  a  table  with  the  sacrum 
I  towards  himself,  the  dissector  will  be  able  to  get  a  better  view  of  the 
contents  than  has  yet  been  possible.    The  cavity  of  the  pelvis  should 
be  carefully  sponged  out,  and  the  dissector  should  let  a  stream  of 
I   water  run  through  the  rectum,  after  which  the  bladder  should  be 
emptied  of  any  urine  it  may  contain  by  pressure  with  the  hand,  and 
i   should  be  moderately  distended  with  air.] 

I  The  Peritoneum  (Fig.  164)  should  be  examined  first,  and  will 
be  found  in  the  Male  to  pass  over  the  rectum,  binding  the  upper 

!  part  to  the  front  of  the  sacrum  (meso-rectum) ;  from  the  rectum  to  the 
bladder,  forming  the  recto-vesical  pouch ;  and  thence  over  the  back 

I    of  the  bladder  to  the  abdominal  wall.     On  each  side  of  the  recto- 

\  vesical  pouch  it  overlies  the  obliterated  hypogastric  arteries  and  the 
ureters,  and  the  folds  so  formed  are  called  the  posterior  false  liga- 
ments of  the  bladder.  Passing  from  the  side  of  the  bladder  to  the 
pelvis  it  forms  the  lateral  false  ligaments ;  and  the  portion  reaching 
to  the  back  of  the  abdominal  wall  over  the  urachus  is  known  as  the 
superior  false  ligament  of  the  bladder.  Thus  the  false  ligaments  of 
the  bladder,  five  in  number,  are  all  formed  by  ]3eritoneum. 

In  the  Female  (Fig.  133)  the  peritoneum  passes  from  the 
rectum  to  the  posterior  wall  of  the  vagina,  about  an  inch  below 
its  attachment  to  the  cervix  uteri,  forming  the  recto-vaginal  pouch 
of  Douglas  and  posterior  ligaments  of  the  uterus  (Fig.  136),  thence 
over  the  body  of  the  uterus,  and  from  the  front  of  the  cervix  to 
the  bladder,  forming  the  utero-vesical  pouch.  On  each  side  of  the 
uterus  it  is  stretched  across  the  pelvis,  forming  the  broad  ligament  of 
the  uterus,  which  contains  the  round  ligament  in  front,  the  ovary 
and  its  ligament  behind,  the  Fallopian  tube  above,  and  a  quantity 
of  vessels,  connective  tissue,  and  unstriped  muscular  fibre.  The 
false  ligaments  of  the  bladder  are  the  same  as  in  the  male,  but  are 
less  distinctly  marked  ;  and  the  reflections  of  peritoneum  from  the 
bladder  to  the  uterus  in  front  has  been  named  the  anterior  liga- 
ments of  the  uterus. 
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[The  peritoneum  is  to  be  stripped  off  the  upper  part  and  sides  of 
the  bladder,  but  the  recto-vesical  pouch  is  not  to  be  interfered  with 
at  present.  By  scraping  away  a  little  fat  with  the  handle  of  the 
knife  the  pelvic  fascia  will  be  brought  into  view,  but  to  examine 
it  from  the  outside  thoroughly  the  following  dissection  must  be 
made.  One  dissector  holding  the  pelvis  firmly,  the  other  is  to  clear 
away  the  remains  of  the  adductor  muscles  on  the  left  side  of  the 
pubes  so  as  to  expose  the  obturator  externus  muscle,  which  must 
then  be  carefully  removed.  Beneath  the  muscle  will  be  found  the 
branches  of  the  obturator  artery j  forming  a  circle  around  the  foramen 
and  lying  upon  the  obturator  membrane,  which  gives  passage  to 
both  obturator  artery  and  nerve  at  its  upper  part.  On  removing 
the  obturator  membrane,  the  fibres  of  the  obturator  internus  muscle 
will  be  brought  into  view.  With  the  saw  a  horizontal  cut  is  now  to 
be  made  from  the  upper  margin  of  the  obturator  foramen  into  the 
cotyloid  cavity,  and  a  similar  one  at  the  lower  margin  of  the 
obturator  foramen,  the  extremities  of  the  two  cuts  being  about  an 
inch  apart  in  the  bottom  of  the  cavity.  These  are  to  be  joined  by 
a  vertical  cut  with  the  chisel,  and  the  piece  of  bone  having  been 
loosened  with  that  instrument,  can  be  removed  with  the  bone- 
forceps.  With  the  chisel  and  bone-forceps  the  margins  of  the 
obturator  foramen  may  then  be  cut  away  so  as  to  leave  only  a 
ring  of  bone.  The  obturator  internus  being  now  fully  exposed, 
should  be  carefully  detached  from  the  adjacent  structures,  and 
may  then  be  readily  removed  by  grasping  the  tendon  with  the 
bone-forceps  and  drawing  the  whole  muscle  out  through  the  lesser 
sacro-sciatic  foramen.  The  outer  surface  of  the  pelvic  fascia  will 
then  be  exposed.] 

The  Pelvic  Fascia  (Figs.  162,  163)  consists  of  several  more 
or  less  distinct  planes,  which  are  however  in  many  places  con- 
tinuous with  one  another. 

1.  The  obturator  fascia  {pelvic  fascia  proper),  the  outer  surface 
of  which  has  been  exposed  in  the  dissection  described  above,  is  the 
special  fascia  of  the  obturator  internus  muscle,  to  the  inner  surface 
of  which  it  is  applied.  It  is  fixed  round  the  margins  of  the  attach- 
ment of  the  muscle,  viz.,  to  the  back  of  the  symphysis  in  front,  to  the 
upper  border  of  the  true  pelvis  above,  to  the  margin  of  the  great 
sciatic  notch  behind,  and  to  the  ischial  tuberosity  and  the  great 
sacro-sciatic  ligament  and  pubic  arch  below.  It  forms  a  channel 
(canal  of  Alcock)  for  the  pudic  vessels  and  nerves  in  the  outer  wall 
of  the  ischio-rectal  fossa,  and,  marginally,  it  is  closely  related  to 
the  deep  layer  of  the  triangular  ligament  which  bridges  across  the 
subpubic  arch  (Fig.  163,  4). 

2.  The  fascia  over  the  pyriformis  covers  the  muscle  of  that  name. 
It  is  continuous  with  the  posterior  part  of  the  recto-vesical  fascia. 

3.  The  recto-vesical  fascia  (Fig.  163,  8)  has  a  parietal  layer 
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covering  the  leva  tores  ani  and  coccygei,  and  a  visceral  layer  invest- 
ing and  binding  down  the  pelvic  viscera.  It  is  fixed  in  front  to 
the  back  of  the  pubic  bones  above  the  origin  of  the  levatores  ani, 
and  dips  down  between  these  muscles  as  far  as  the  apex  of  the 
prostate,  forming  two  rounded  folds,  the  anterior  true  (jpuho-pros- 
tatic)  ligaments  of  the  bladder,  beneath  which  lie  the  dorsal  vein 

Fig.  162 


of  the  penis,  opening  into  the  prostatic  plexus,  and  the  vesico-pubic 
muscles  derived  from  the  anterior  wall  of  the  bladder.  Laterally 
it  blends  with  the  obturator  fascia  along  a  curved  fibrous  band 
known  as  the  white  line,  which  extends  from  the  back  of  the  pubic 
bone  to  the  ischial  spine,  and  gives  origin  to  the  greater  part  of 
the  levator  ani.  It  covers  the  upper  surface  of  the  levator  ani 
and  coccygeus,  and  is  reflected  from  these  upon  the  prostate, 
bladder  and  rectum,  and  upon  the  vagina  in  the  female  ;  while 
posteriorly  it  is  connected  to  the  pyriformis  fascia,  and  in  front  is 

Fig.  162. — Pelvic  fascia  seen  from  the  outside  (drawn  by  J.  T.  Gray). 

1.  External  cutaneous  nerve.  11.  Pelvic  fascia. 

2.  Poupart's  ligament.  12.  Pecticeus  muscle. 

3.  Sartorius.  13.  Obturator  fascia, 

4.  Anterior  crural  nerve.  14.  Gimbernat's  ligament. 

5.  Psoas  and  ihacus  muscles.  15.  Pudic  vessels  and  nerve  in  sheath 

6.  Femoral  artery.  of  fascia. 

7.  Origins  of  rectus  femoris.  16.  Obturator  vessels  and  nerve. 

8.  Femoral  vein.  18.  Fascial  origin  of  levator  ani  (white 

9.  Acetabulum,  partly  removed.  line). 
10.  Crural  rinor. 
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in  contact  with  the  deep  layer  of  the  triangular  ligament  (Fig. 

114,  12). 

4.  The  ischio-rectal  or  anal  fascia  is  a  tliin  membrane  covering 
the  outer  or  perinaeal  surface  of  the  levator  ani,  and  is  derived 
from  the  obturator  fascia  (Fig.  163,  lo). 

The  deej)  triangular  ligament,  which  has  been  previously  de- 
scribed, might  be  included  amongst  this  system  of  fasciae  ;  for  it 
stretches  across  the  pubic  arch,  and  blends  at  its  attachment  to  the 


Fig-.  163. 
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bones  with  the  obturator  fascia,  of  which  it  may  be  regarded  as  a 
continuation  (Fig.  114,  20). 

The  ischio-rectal  fossa  is  an  interspace  between  the  ischio-rectal 
fascia  and  that  part  of  the  obturator  fascia  which  lies  below  the  white 
line.  It  is  bounded  above  by  the  angle  of  divergence  of  the  two 
fasciae,  and  sends  a  forward  extension  above  the  perineal  ledge  nearly 
as  far  as  the  pubic  bone,  and  a  posterior  extension  over  the  great 
sciatic  ligaments  {v.  p.  232). 

Thus,  the  levator  ani  muscle  is  seen  to  be  enclosed  between  the 


Fig.  163. — Section  of  pelvis  to  showth 

J.  T. 

1.  Obturator  intemus. 

2.  Iliac  fascia  attached   above  to 

inner  hp  of  iliac  crest. 

3.  Levator  ani. 

4.  Obturator  fascia. 

5.  Lateral  ligament  of  bladder. ' 

6.  Obturator  fascia,  splitting  below  to 


3  pelvic  fascia  from  the  front  (drawn  by 
Gray). 

enclose  pudic  vessels  and  dorsal 
nerve  of  the  penis. 

7.  Capsule  of  prostate. 

8.  Eecto-vesical  fascia. 

9.  Eectum  (cut). 
10.  Anal  fascia. 
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recto-vesical  and  ischio-rectal  layers  of  fascia  ;  the  ischio-rectal  fossa 
is  lined  by  tlie  obturator  and  ischio-rectal  layers  ;  and  four  of 
the  true  ligaments  of  the  bladder  are  formed  by  the  recto-vesical 
layer, — the  fifth  being  the  obliterated  urachus. 

[On  the  left  side,  the  obturator  fascia  and  the  triangular  ligament 
are  to  be  separated  from  their  bony  attachments,  and  the  ischial 
spine  is  to  be  cut  off  with  bone  forceps. 

The  innominate  bone  is  then  to  be  sawn  through  in  front,  ex- 
ternally to  the  symphysis,  the  cut  passing  through  the  horizontal 
and  descending  rami  of  the  os  pubis,  and  behind  through  the  sacro- 
iliac synchondrosis.  The  external  branches  of  the  internal  iliac 
vessels  being  then  divided,  the  innominate  bone  may  be  taken 
away.  The  student  can  now  see  more  clearly  the  attachment  of  the 
white  line  to  the  ischial  spine,  and,  after  clearing  away  the  remains 
of  the  obturator  fascia  and  the  levator  ani,  he  should  pass  a  sound 
through  the  urethra  into  the  bladder  (which  is  to  be  moderately 
distended  with  air),  stuff  the  rectum  and  also  the  vagina,  if  the 
subject  be  a  female,  and  fill  the  recto-vesical  pouch  with  tow  ;  then 
take  away  the  remains  of  the  recto-vesical  fascia,  cleaning  at  the  same 
time  tlie  viscera  and  the  branches  of  vessels  going  to  them  as  far  as 
possible.  The  rectum  may  conveniently  be  secured  by  a  string  to 
the  top  of  the  sacrum  or  to  tlie  lumbar  vertebra.] 

Side  View  of  the  Pelvis  (Fig.  164). — Beginning  in  front,  and 
supposing  the  dissection  of  the  perinseum  to  have  been  made  as 
directed,  the  bulb  of  the  urethra  (9)  will  be  plainly  seen  lying  in 
contact  with  the  inferior  surface  of  the  superficial  triangular 
ligament  (7),  w^hich  has  been  purposely  left  untouched  on  the  left 
side.  The  two  triangular  ligaments  will  be  recognised,  and  between 
them  will  be  seen  the  cut  edge  of  some  pale  muscular  fibres,  the 
compressor  urethrce  or  deep  transversus  perincei  (Henle).  The  staff 
may  be  felt  through  this  as  it  lies  in  the  membranous  portion  of 
the  urethra,  which  by  a  little  dissection  will  be  exposed,  and  may 
be  seen  in  a  favourable  subject  to  be  surrounded  by  a  circular  sphincter 
of  unstriped  muscular  fibres.  One  of  Cowper's  glands,  resembling 
a  pea  in  size  and  appearance,  may  be  found  immediately  below 
the  urethra,  and  its  duct  pierces  the  superficial  triangular  ligament. 
Behind  the  membranous  portion  of  the  urethra  will  be  found  the 
remains  of  the  lateral  true  ligament  of  the  bladder  and  the  sheath 
of  the  prostate  (6),  both  derived  from  the  recto-vesical  fascia. 

The  Membranous  portion  of  the  Urethra  is  a  very  important 
part,  and  should  be  specially  noticed  in  the  present  view.  It  is 
seen  to  extend  from  the  deep  to  the  superficial  layer  of  the 
triangular  ligament.  It  is  one  half  an  inch  in  length,  and  is 
inclined  downwards  and  slightly  forwards,  the  lower  end  lying 
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about  one  inch  from  tlie  lower  border  of  the  iDubic  symphysis. 
This  is  the  portion  of  the  urethra  opened  by  the  deep  incision  in 
lithotomy,  and  it  should  be  noticed  how  much  its  position  will 
vary  according  to  the  movements  of  the  staff, — whether  that  instru- 
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ment  be  hooked  under  the  pubic  arch  or  depressed  towards  the 
rectum. 

The  sheaths  derived  from  the  recto-vesical  fascia  should  be  traced 
on  to  the  prostate,  bladder,  and  rectum,  and  these  organs  are  to  be 
cleaned,  and  their  relations  to  one  another  noticed. 


Fig.  164. —  Section  of  pelvis  to  the  left  of  the  median  line  at  the  pubes,  and 
through  the  middle  line  of  the  sacrum  (drawn  by  J.  T.  Gray). 

1.  Section  of  left  pubic  bone. 


2.  Peritoneum  on  bladder. 

3.  Left  crus  penis  (cut). 

4.  Kecto-vesical  fascia  forming  ante- 

rior ligaments  of  bladder. 

5.  Part  of  accelerator  urinse. 

6.  Superior  layer  of  triangular  liga- 

ment, or  pelvic  fascia,  continu- 
ous with  the  capsule  of  the 
prostate. 

7.  Inferior  layer  of  triangular  liga- 

ment, or  deep  perinseal  fascia. 
Between  6  and  7  are  seen  the  follow- 
ing :  —  membranous  urethra, 
deep  muscles  of  urethra  (inser- 


tion), and  Cowper's  gland  of  the 
left  side. 

8.  Vas  deferens. 

9.  Bulb  of  urethra. 

10.  Bectum. 

11.  Cut  edges  of  accelerator  urinac 

and  transversus  perinsei. 

12.  Left  ureter. 

13.  Keflection  of  deep  layer  of  super- 

ficial fascia  round  transversus 
perinaei. 

14.  Left  vesicula  seminalis. 

15.  Cut  edge  of  levator  ani. 

16.  Kectum. 

17.  Prostate. 
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The  Rectum  (Fig.  164,  lo)  has  been  described  on  page  304. 

[The  left  vesicula  seminalis  shouid  be  dissected  and  its  position 
noted,  and  the  vas  deferens  and  ureter  of  the  left  side  are  also 
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to  be  traced  out ;  the  recto-vesical  ponch  of  peritoneum  is  to 
be  laid  open  along  the  side,  so  that  its  extent  may  be  fully  ap- 
preciated.] 


Fig.  165. — Side  view  of  male  pelvis 

A.  Sacrum. 

B.  External  iliac  artery. 

C.  Upper  end  of  rectum. 

D.  Eamus  of  pubes. 

E.  Spine  of  ischium  (cut  off). 

G.  Bladder  covered  by  peritoneum. 

H.  Bladder  uncovered  by  peritoneum. 
I.  Yas  deferens. 

K.  Ureter. 

L.  Vesicula  seminalis. 
M.  Spermatic  cord. 


(from  Maclise's  Surgical  Anatomy). 

N.  Crus  penis, 

0.  Urethra,    o.  Bulb. 

P.  Sphincter  ani. 

Q.  Coccyx. 

E.  Sacro-sciatic  ligament. 

S.  Internal  iliac  artery. 

T.  Sacral  nerves. 

U.  Pyriformis. 

W.  Pudic  artery  and  nerve. 

X.  Triangular  ligament  (cut) . 
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The  Bladder  (Fig.  164,  2)  varies  in  position  according  to  its  state 
of  distension,  lying  behind  the  pubic  bones  when  empty,  but  rising 
from  the  pelvis  into  the  abdomen  when  distended.  The  so  called 
neck  of  the  bladder  is  the  commencement  of  the  prostatic  urethra, 
and  its  ctfex^''  is  represented  by  the  attachment  of  the  urachus. 
In  the  vertical  position  of  the  subject,  the  part  which  is  in  contact 
with  the  pubic  bones  is  the  antero-inferior  ivall  (3),  and  is  almost 
horizontal  in  position.  This  surface  is  uncovered  by  peritoneum, 
and  is  separated  from  the  pubic  bones  by  a  space  called  the  cavum 
Metzii,  which  is  occupied  by  a  mass  of  fat  continuous  with  the  sub- 
peritoneal tissue.  The  upper  surface  (2)  is  completely  covered  by 
peritoneum,  and  is  in  contact  with  small  intestine  and  sometimes 
also  with  the  sigmoid  flexure.  The  posterior  surface  (4)  looks 
backwards  and  usually  more  or  less  downwards  in  the  erect  posi- 
tion of  the  body,  and  is  seen  to  rest  on  the  second  portion  of  the 
rectum,  but  separated  from  it  by  the  vesiculse  seminales  and  vasa 
deferentia.  The  lateral  surfaces  (8)  are  crossed  by  the  obliterated 
hypogastric  arteries,  which  pass  to  the  abdominal  wall  near  the 
nrachus,  and  limit  the  line  of  reflection  of  the  peritoneum  ;  and  by 
the  vasa  deferentia,  which  run  downwards  and  backwards  on  the 
pelvic  side  of  the  obliterated  hypogastric  arteries  and  on  the  vesical 
side  of  the  ureters.  The  ureters  (12)  pierce  the  bladder  at  the 
junction  of  the  posterior  and  lateral  walls,  about  an  inch  and  a  half 
above  the  base  of  the  prostate. 

The  peritoneum  is  reflected  from  the  second  portion  of  the  rectum 
on  to  the  back  of  the  bladder,  about  the  level  of  the  entrance  of  the 
ureters,  and  is  then  continued  over  the  upper  surface  and  upper 
portion  of  the  sides  of  the  bladder  and  over  the  urachus  to  the 
abdominal  wall,  leaving  the  rest  of  the  organ  covered  only  by  its 
investment  of  ischio-rectal  fascia  (Fig.  164,  2). 

It  should  be  noticed  how  much  the  extent  of  bladder  nncovered 
by  peritoneum,  both  above  and  below,  depends  upon  the  distension 
of  the  viscus  ;  since,  in  the  contracted  state  the  antero-inferior 
surface  is  in  contact  with  the  pubic  bones,  whilst  in  the  distended 
condition  it  rises  above  the  bone  usually  for  a  distance  of  two 
inches  or  more,  and  lies  against  the  posterior  surface  of  the  anterior 
abdominal  muscles.  Thus  tapping  above  the  symphysis  may  generally 
be  effected  without  injury  to  the  serous  membrane,  but  as  the  peri- 
toneal fold  occasionally  fails  to  rise  the  operation  is  not  free  from 
danger.  The  depth  of  the  recto-vesical  pouch  will  similarly  be 
found  to  vary,  the  peritoneum  reaching  nearer  to  the  prostate  when 
the  bladder  is  empty  than  when  it  is  full  ;  consequently  the  opera- 
tion of  tapping  by  the  rectum  can  be  only  safely  undertaken  when 
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the  bladder  is  distended.     The  average  distance  of  the  recto-vesical 
pouch  from  the  anus  is        inches  when  both  rectum  and  bladder 
are  empty,  and       inches  when  the  bladder  is  distended  (Cripps). 
The  left  Ureter  (Fig.  164,  12),  descending  from  the  kidnej^,  is 

I  contained  in  the  root  of  the  posterior  false  ligament  of  the  bladder 
(or  in  the  root  of  the  broad  ligament  in  the  female),  and  now  can  be 

'  traced  beneath  the  peritonenm  to  its  entrance  into  the  fundus  of  the 
bladder,  at  a  point  below  and  beneath  the  posterior  extremity  of 
the  vesicula  seminalis.     Its  relations  are  described  on  p.  322. 

'  The  left  Vas  Deferens  (Fig.  164,  8)  can  be  traced  from  the 
testicle,  and  has  been  seen  to  turn  down  into  the  pelvis  after 
leaving  the  inguinal  canal,  hooking  around  the  deep  epigastric 
artery,  and  to  the  inner  side  of  the  external  iliac  artery.  It  is 
now  seen  to  wind  over  the  posterior  part  of  the  side  of  the  bladder, 
crossing  the  outer  side  of  the  obliterated  hypogastric  artery,  and  to 
be  continued  beneath  the  peritoneum  to  the  base  of  the  bladder, 
where  it  passes  to  the  inner  side  of  the  ureter  above  the  point  at 
which  the  latter  pierces  the  bladder  wall,  and  to  the  mesial  side 
of  the  vesicula  seminalis.  It  will  be  afterwards  traced  to  the 
prostate. 

The  Prostate  G-land  (Fig.  164,  17)  is  now  seen  in  front  of  the 
bladder  as  the  part  lies  on  the  table  ;  but  when  the  body  is  erect  it 
is  situated  below  the  bladder,  the  neck  of  which  corresponds  to  the 
enlarged  base  of  the  gland.  Its  long  axis  is  vertical  or  inclined 
slightly  forwards  at  its  lower  end.  The  apex  touches  the  deep 
triangular  ligament  (6)  ;  the  posterior  ivall  is  in  contact  with  the 
termination  of  the  second  portion  of  the  rectum  (or,  according 
to  some  authors,  with  the  commencement  of  the  third  part  of  the 
gut)  ;  the  anterior  wall  lies  half  an  inch  behind  the  lower  half 
of  the  pubic  symphysis,  bnt  is  separated  from  it  by  a  portion  of 
its  capsule,  a  plexus  of  veins,  the  pubo-prostatic  ligaments,  and  the 
vesico-pnbic  muscular  fibres ;  the  sides  are  in  contact  with  the 
anterior  borders  of  the  levatores  ani.  It  is  enclosed  by  a  process  of 
recto-vesical  fascia  which  forms  the  capsule^  l^etween  the  layers  of 
which  lies  the  large  prostatic  plexus  of  veins.  Structurally  it 
is  composed  partly  of  glandular,  partly  of  muscular  tissue.  The 
urethra  passes  through  its  substance  nearer  the  anterior  than  the 
posterior  surface  fsee  also  p.  368). 

[A  transverse  cut  is  now  to  be  made  at  the  bottom  of  the  recto- 
vesical pouch,  which  will  allow  the  bladder  to  be  drawn  forward, 
when  a  little  dissection  will  expose  that  part  of  the  surface  of  the 
viscus  uncovered  by  peritoneum  which  lies  over  the  rectum.] 
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Tlie  portion  of  the  base  of  the  bladder  imcovered  by  peritoneum 
is  triangular  in  shape.  It  is  bounded  at  the  sides  by  the  vasa 
defer entia  and  vesicidce  seminales^  the  latter  being  external  to  the 
former  ;  above  by  the  reflection  of  peritoneum  at  the  line  of  the 
entrance  of  the  ureters,  and  the  apex  is  at  the  back  of  the  prostate. 
It  is  here  that  the  bladder  is  opened  when  punctured  from  the 
rectum. 

The  recto-vesical  layer  of  pelvic  fascia  can  now  be  traced  between 
the  rectum  and  bladder  (p.  347),  giving  a  covering  to  those  organs, 
to  the  prostate,  and  to  the  vesicula3  seminales. 

The  Vesiculae  Seminales  (Fig.  164,  14)  are  two  branched  and 
convoluted  sacs,  placed  between  the  fundus  of  the  bladder  and  the 
rectum,  lying  externally  to  the  vesiculse  seminales,  and  converging 
to  enter  the  base  of  the  prostate  close  to  the  median  line.  When 
in  situ  they  are  about  three  inches  in  length,  somewhat  expanded 
at  their  posterior  extremities,  and  are  broad  above  and  narrow  where 
they  approach  the  vasa  deferentia  at  the  base  of  the  prostate.  The 
superior  extremities,  which  overlap  the  ureters,  are  about  two 
inches  and  a  half  apart,  and  are  covered  by  the  anterior  layer  of  the 
peritoneum  of  the  recto-vesical  pouch.  The  branching  is  not  visible 
until  the  bodies  are  dissected. 

The  Vasa  Deferentia  become  somewhat  enlarged,  sacculated  and 
present  short  diverticula  on  dissection  where  they  pass  beneath  the 
bladder  between  the  vesicula3  seminales,  but  are  very  narrow  where 
they  join  Avith  the  ducts  of  the  latter  to  form  the  common  ejaculatory 
ducts  (Fig.  172,  12). 

In  the  Female  (Fig.  178),  the  short  urethra  will  be  seen  to  pass 
obliquely  downwards  and  slightly  forwards  from  the  bladder, 
piercing  the  triangular  ligaments  ;  and  immediately  below  and 
behind  it  is  the  vagina  passing  up  to  the  uterus  [which  must  be  held 
in  position  by  a  string  passed  through  its  fundus].  The  rectum 
occupies  the  same  position  as  in  the  male,  but  is  rather  larger ; 
the  peritoneum  will  be  seen  to  jDass  from  it  to  the  posterior 
surface  of  the  upper  part  of  the  vagina,  to  form  the  recto-vaginal 
pouch,  and  is  then  reflected  over  the  body  of  the  Uterus  to  form  the 
utero- vesical  pouch. 

The  recto-vesical  fascia  gives  coverings  to  the  rectum  and  vagina. 
This  should  be  defined,  and  the  latter  canal  may  be  laid  open  along 
the  side  to  study  the  position  of  the  os  uteri. 

The  bladder,  urethra,  and  other  pelvic  organs  in  the  female  are 
described  on  p.  376,  et  seq. 

The  viscera  of  tlie  pelv^is  being  drawn  down  to  the  left,  the 
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internal  iliac  vessels  and  sacral  plexus  of  the  right  side  can  be 
examined  ;  the  position  of  many  of  them  on  the  left  side  having  been 
previously,  as  far  as  possible,  ascertained.  Opportunity  may  be 
taken  to  trace  branches  of  the  sympathetic  nerve  to  the  sides  of  the 
pelvic  organs.] 

The  Internal  Iliac  Artery  (Fig.  166,  4)  is  a  branch  of  the 
common  iliac,  arising  opposite  the  lumbo-sacral  articulation,  and 
immediately  passing  into  the  pelvis.  It  is  usually  about  an  inch 
to  an  inch  and  a  half  long,  and  is  smaller  than  the  external  iliac. 
In  the  foetus  it  is  proportionally  much  larger,  as  the  hypogastric 
artery,  the  direct  continuation  of  the  common  iliac  in  size  and 
direction,  passed  forwards  over  the  bladder  to  the  umbilicus  ;  but 
this  is  now  converted  into  a  fibrous  cord,  which  however  is  pervious 
for  a  short  distance,  and  thus  gives  branches  to  the  bladder.  The 
internal  iliac  is  crossed  at  its  origin  by  the  ureter,  and  closely 
covered  by  the  peritoneum  in  front ;  behind  it  are  the  internal  iliac 
vein,  the  sacrum  and  the  lumbo-sacral  cord,  and  in  the  female  the 
ovary  rests  in  a  depression  (fossa  ovarica)  between  the  artery  and 
the  vein.  At  the  upper  border  of  the  great  sacro-sciatic  notch  it 
divides  into  anterior  and  posterior  trunks,  which  give  branches  to 
the  viscera  and  to  the  inside  and  outside  of  the  pelvis. 

Branches  (Fig.  166). — From  the  anterior  division  are  given  off 
three  visceral  and  three  parietal  branches  ;  from  the  posterior 
division  three  parietal  branches. 

Anterior  Division. 

Visceral        (  Superior  vesical.  p  j    j  (Obturator 

Kw.v..!.^.        \  Inferior  vesical.  ,  {  Budio. 

brunches.      ^  Middle  hiemorrhoidal.     •'''^"''l^es.      j  g.i^tic. 

(  Uterine  )  additional  in  female.  The  vaginal  coiTesponding 
\  Vaginal  j         to  the  inferior  vesical  in  the  male. 

Posterior  Division. 

(  Gluteal. 
Parietal  branches.    <  Ilio-lumLar. 

(  Lateral  sacral. 

1.  The  Superior  Vesical  (j)  arteries  are  small  branches  from  the 
unobliterated  portion  of  the  hypogastric  artery,  which  are  distri- 
buted to  the  upper  part  of  the  bladder.  A  middle  vesical  branch  is 
sometimes  derived  from  one  of  these,  and  from  another  or  from  the 
inferior  vesical  is  derived  the  artery  of  the  vas  deferens,  which 
Accompanies  the  duct  to  the  testicle  and  anastomoses  with  the 
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spermatic  artery.  In  the  female  this  vessel  is  represented  by  the 
funkidar  artery  to  the  round  ligament. 

Fig.  166. 
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-Side  view  of  female  pelvis  with  internal  iliac  artery  (altered  from 
Savage). 


1.  1.  Spermatic  or  ovarian  artery. 

2.  ilight  ureter  (cut). 

3.  External  iliac  vessels.  9. 

4.  Internal  iliac  artery.  10. 

5.  Epigastric  artery  giving  off  an  ob-  11. 

turator  branch.  12. 

6.  Posterior  trunk  of  internal  iliac  13. 

dividing  into  gluteal,  ilio-lum-  14. 

bar,  and  lateral  sacral  branches.  15. 

7.  Anterior  trunk  of  internal  iliac  16. 

artery    giving    off  superior 

vesical  and   uterine    arteries,  B. 

and  ending  in  the  obliterated  U. 

hypogastric  (cut).  0. 

8.  Uterine  artery  anastomosing  with  T. 

the  ovarian  in  the  broad  liga-  K. 


ment,  and  giving  oft'  a  vaginal 

branch. 
Obturator  artery. 
Left  ureter. 
Obturator  internus. 
Sacral  plexus. 
Pudic  artery. 
Sciatic  artery. 
Levator  ani. 

Inferior    vesical     and  middle 

ha^morrhoidal  arteries. 
Bladder. 
Uterus. 
Ovary. 

Fallopian  Tube.      V.  Vagina. 
Rectum.  P.  Pubes 
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2.  The  Inferior  vesical  and  3,  Middle  hcemorrhoidal  (i6)  arteries 
I  generally  come  off  together,  and  are  distributed  to  the  ^josterior 
surface  of  the  bladder,  the  prostate,  the  vesiculse  seminales,  and  the 
adjacent  portion  of  the  rectum.  The  middle  hsemorrhoidal  artery 
anastomoses  with  the  superior  haemorrhoidal  branch  of  the  inferior 
mesenteric  above,  and  with  the  inferior  ha3morrhoidal  branch  of  the 
pudic  artery  below.  The  arteries  of  the  bladder  anastomose  freely 
with  one  another,  and  with  those  on  the  opposite  side. 

4.  The  Uterine  (8)  and  Vaginal  arteries  supply  those  organs,  the 
uterine  passing  in  the  base  of  the  broad  ligament  as  far  as  the  cervix, 
and  then  running  up  close  to  the  side  of  the  body  of  the  organ 
and  giving  branches  to  its  anterior  and  posterior  surfaces.  It 
anastomoses  at  the  superior  angle  of  the  uterus  with  the  ovarian 
and  funicular  arteries,  and  inferiorly  with  the  vaginal. 

5.  The  Obturator  (9)  artery  passes  directly  forwards,  below  the 
level  of  the  nerve  and  above  that  of  the  vein,  to  the  obturator  fora- 
men, through  which  it  disappears  with  the  nerve,  after  giving  off  a 
small  pubic  branch  to  the  back  of  the  bone,  and  an  iliac  branch  to 
the  iliacus  internus  and  ilium.  The  pubic  branch  anastomoses 
with  a  pubic  branch  of  the  deep  epigastric.  The  distribution  of  the 
obturator  artery  outside  the  pelvis  has  been  already  seen  on  the 
right  side,  but  may  now  be  followed  out  on  the  left  side. 

When  the  obturator  arises  from  the  epigastric  artery,  there  is 
generally  a  small  branch  running  in  the  proper  position  with  the 
obturator  nerve  (v.  p.  125). 

6.  The  Pudic  (13)  and  7,  the  Sciatic  (14)  arteries  can  only  be  seen 
for  a  short  distance  within  the  pelvis,  as  they  lie  on  the  pyriformis 
and  sacral  plexus  before  passing  through  the  lower  part  of  the 
greater  sacro-sciatic  foramen  below  that  muscle.  The  pudic  is 
generally  smaller  than  the  sciatic,  and  a  little  in  front  of  it,  but  the 
size  and  relative  positions  of  the  vessels  vary.  If  theperinseum  and 
the  buttock  have  been  dissected,  the  opportunity  may  be  taken  to 
trace  the  sciatic  artery  through  the  great  sacro-sciatic  foramen  to  its 
distribution  outside  the  pelvis,  and  to  follow  the  pudic  in  its  course 
around  the  spine  of  the  ischium,  and  through  the  lesser  foramen  to 
the  perinseum,  where  it  will  be  seen  running  close  to  the  margin  of 
the  OS  pubis  (Fig.  115,  9). 

The  three  parietal  branches  from  the  Posterior  Division  of  the 
internal  iliac  artery  (Fig.  168)  are,  the  gluteal,  the  ilio-lumbar,  and 
the  lateral  sacral  arteries. 

1.  The  Gluteal  artery  is  a  thick  trunk,  disappearing  at  once 
through  the  upper  part  of  the  great  sacro-sciatic  foramen,  between 
the  lumbo-sacral  cord  and  the  first  sacral  nerve,  and  above  the 


358 


THE  PELVIS. 


Fig.  167. 


6  5 


Fig.  167. — Side  view  of  the  female  pelvis  showing  the  distribution  of  the 
veins  (from  Savage). 


B.  Bladder  (turned  down). 

R.  Rectum. 

L.  Round  ligament. 

U.  Uterus. 

0.  Ovary. 

V.  Vagina. 

S.  Sacro-iliac  synchondrosis. 


K.  Kidney. 

T.  Fallopian  tube. 

P.  Pubic  symphysis. 

a.  Pyriformis  muscle  (cut) 

b.  Gluteal  muscles. 

c.  Coccygeus  muscle. 

d.  Obturator  internus. 
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pyriformis.  It  supplies  muscular  branches  and  a  nutritious  artery  to 
the  innominate  bone,  and  is  distributed  to  the  buttock. 

2.  Tlie  Ilio-lumhar  artery  (lo)  passes  into  the  iliac  fossa  beneath 
the  psoas  and  iliacus  muscles  along  the  lumbo-sacral  cord  ;  and  then 
divides  into  1,  a  lumbar  branch  which  anastomoses  with  the  last 
lumbar  artery,  supplies  the  psoas  and  gives  off  a  spinal  branch, 
and  2,  an  iliac  branch  which  supplies  the  iliacus  and  the  bone, 
anastomosing  with  the  obturator,  circumflex  iliac,  and  lumbar 
arteries. 

3.  The  Lateral  sacral  artery  (13,  15)  (often  double)  descends  on 
the  front  of  the  sacrum,  internally  to  the  sacral  foramina,  to  the 
coccyx,  where  it  anastomoses  with  the  artery  of  the  opposite  side 
and  with  the  sacra  media  from  the  aorta.  In  its  course  it  gives 
branches  which  enter  the  sacral  foramina,  and  reach  the  muscles 
and  skin  on  the  back  of  the  sacrum,  while  others  supply  the 
pyriformis  muscles  and  coccygeus,  as  well  as  the  sacral  nerves. 

The  Veins  corresponding  to  the  branches  of  the  internal  iliac 
artery  open  into  the  internal  iliac  vein,  with  the  exception  of  the 
ilio-lumbar  and  occasionally  the  lateral  sacral  veins,  which  join 
the  common  iliac  veins.  The  internal  iliac  vein  passes  beneath  its 
artery  to  the  common  iliac  vein,  which  on  the  left  side  also  receives 
the  middle  sacral  vein  (Fig.  167). 

[The  bladder  and  rectum  are  now  to  be  drawn  out  of  the  pelvis 
as  much  as  possible,  to  do  which  it  will  be  necessary  to  divide  the 
ligaments  of  the  bladder  and  the  recto-vesical  layer  of  pelvic  fascia  ; 
this  will  bring  into  view  the  structures  which  close  the  lower 
aperture  or  outlet  of  the  pelvis.] 

The  Floor  of  the  Pelvis  (Fig.  169),  which  is  directed  forwards 
and  upwards,  is  formed  by  the  following  structures.  In  front,  the 
levatores  ani  of  the  two  sides  blend  in  the  middle  line,  supporting 


e.  Psoas  maofnus. 


f. 


Linea  alba. 
Ureters. 

Obturator  nerve, 
i.  Internal  abdominal  ring. 

1.  Abdominal  aorta. 

2.  Inferior  mesenteric  artery. 
3.3.  Common  iliac  arteries. 

4.  Left  external  iUac  artery. 
Vena  cava  inferior. 
Renal  veins. 
Common  iliac  veins. 
External  iliac  vein. 


5. 
6.6. 
7.7. 

8. 


9.  Internal  iliac  artery  (cut), 


10.  Gluteal  vein. 

11.  Ilio-lumbar  vein. 

12.  Lateral  sacral  vein. 

13.  Sciatic  vein. 

14.  Pudic  vein. 

15.  Obturator  vein. 

16.  Epigastric  vein. 

17.  Uterine  veins. 

18.  Vesico-vaginal  veins. 

19.  Ovarian  veins. 

20.  Bulb  of  the  ovary. 

21.  Vein  to  round  ligament. 

22.  Fallopian  veins. 
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ancFclosely  connected  with  the  pelvic  viscera.  Immediately  behind 
these,  and  separated  from  them  only  by  a  very  narrow  space 
of  cellular  tissue,  are   the  two  coccygei  muscles,  supported  by 


Fig.  168 


Fig.  168. — The  ihac  arteries  and  veins  (from  Bonamy  and  Beau). 


1.  Vena  cava 

2.  Aorta. 

3.  Bight  common  iliac  arter}- 

4.  QuMdratus  lumborum. 

5.  Bight  common  iliac  vein. 

6.  Left  common  iliac  artery. 

7.  Middle  sacral  artery. 

8.  Left  common  iliac  vein. 

9.  Middle  sacral  vein. 

10.  Ilio-lumbar  artery. 

11.  Left  internal  iliac  vein. 

12.  Left  internal  iliac  artery. 

1 3.  Lateral  sacral  artery. 


14.  Circumflex  iliac  artery. 

1 5.  Lateral  sacral  artery. 

16.  Left  external  iliac  artery. 

17.  Pyriformis. 

18.  Left  external  iliac  vein. 

19.  Pudic  vessels. 

20.  Ilio-psoas. 

21.  Small  sacro-sciatic  ligament. 

22.  Obturator  artery. 

23.  Great  sacro-sciatic  ligament. 

24.  Horizontal  ramus  of  pubes. 

25.  Ischium. 

26.  Femur. 
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the  two  smaller  sacro-sciatic  ligaments.  The  great  sacro-sciatic 
foramina,  which  lie  above  the  coccygei,  are  occupied  by  the  pyriformis 
muscles,  and  the  gluteal  vessels  and  nerves  leave  the  pelvis  at  the 
upper  border  of  these  muscles,  and  the  sciatic  and  pudic  below. 

The  Levator  Ani  Muscle  (Fig.  169,  4)  takes  its  origin  from 
the  back  of  the  os  pubis,  from  the  front  of  the  spine  of  the 

Fig.  169. 


I 


ischium,  and  between  these  points  its  fibres  are  usually  attached  to 
the  white  line  of  the  obturator  fascia,  seen  in  the  dissection  of  the 
fascia  from  without  (Fig.  162),  but  occasionally  the  fibres  arise 
from  the  pelvic  fascia  some  distance  above  the  white  line.  The 


Fig.  169. — Floor  of  female  pelvis  (from  Savage). 


1.  Symphysis  pubis. 

2.  Section  of  bladder. 

3.  Section  of  vagina. 

4.  Levator  ani  muscle. 

5.  Obturator  vessels. 

6.  Obturator  internus  muscle. 

7.  Section  of  rectum. 


8.  Coccygeus  muscle. 

9.  '  White  line '  of  pelvic  fascia. 

10.  Sciatic   and   pudic  vessels  and 

nerves. 

11.  Lei'ser  sacro-sciatic  ligament. 

12.  Front  of  sacrum. 

13.  Pyriformis  muscle. 
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anterior  fibres  pass  by  the  side  of  the  prostate  in  the  male,  and  of 
the  vagina  in  the  female  ;  the  middle  fibres  blend  with  the  longi- 
tudinal fibres  of  the  recttim  and  the  external  sphincter  ;  and  the 
posterior  fibres  partly  unite  with  those  of  the  opposite  side  in  the 
median  raphe  behind  the  anus,  and  partly  are  attached  to  the  apex 
of  the  coccyx.  It  is  supplied  by  branches  from  the  4th  sacral 
nerve,  and  by  a  branch  from  the  anterior  perinoeal  nerve. 

The  Coccygeus  (Fig.  169,  8)  is  a  little  triangle  of  pale 
muscttlar  fibres  having  its  insertion  into  the  side  of  the  coccyx, 
and  its  origin  (the  apex  of  the  triangle)  from  the  spine  of  the 
ischium  immediately  above  the  attachment  of  the  levator  ani, 
from  which  the  muscle  is  separated  by  a  narrow  cellular  interval. 
The  coccygeus  is  intimately  connected  with  the  lesser  sacro-sciatic 
lifjament.  which  has  nearlv  the  same  attachments  and  lies  external 
to  it.  It  is  supplied  by  a  branch  from  the  4th  and  5th  sacral 
nerves.  The  levatores  ani  and  coccygei  raise  and  support  the  floor 
of  the  pelvis  during  expiration  and  abdominal  expulsive  actions. 

The  Obturator  Internus  Muscle  (Fig.  170,  19)  has  been 
destroyed  on  the  right  side,  but  on  the  left  side  of  the  pelvis  may  be 
seen  both  above  and  below  the  level  of  the  fascial  origin  of  the 
levator  ani.  It  arises  from  the  posterior  aspect  of  the  rami  of  the 
pubes  and  ischium  immediately  in  front  of  the  th^Toid  foramen  ; 
from  the  inner  half  of  the  pelvic  surface  of  the  obturator  membrane  ; 
and  from  the  surface  of  bone  l»ehind  the  foramen  as  far  as  the  great 
sacro-sciatic  notch,  and  above  it  as  high  as  the  ilio-pectineal  line. 
The  fibres  end  in  a  tendon,  which  turns  at  a  right  angle  around 
the  margin  of  the  lesser  sacro-sciatic  foramen,  to  be  inserted  on 
the  fore  part  of  the  upper  border  of  the  great  trochanter  of  the 
femur.  Its  deep  surface  presents  three  or  four  linear  grooves  as  it 
winds  over  the  edge  of  the  sacro-sciatic  notch,  and  the  bone  is  here 
encrusted  with  cartilage  and  lubricated  by  a  bursa.  It  is  supplied 
by  a  special  ner^'e  derived  from  the  junction  of  the  lumbo-sacral 
with  the  first  sacral  nerve.  It  is  an  external  rotator  of  the  femur, 
and  a  feeble  abductor  when  the  thigh  is  flexed. 

[The  pelvic  viscera  are  now  to  be  removed  by  carefully  detaching 
the  urethra  and  bladder  from  the  pubic  bones,  dividing  the  levator  ani, 
and  severing  the  slight  connections  between  the  rectum  and  coccyx. 
The  whole  of  the  urinary  and  genital  organs  should  be  carefully 
preserved  for  after-examination.  The  sacral  nerves  can  now  be 
dissected  on  the  right  side  of  the  pelvis,  and  in  order  to  see  them 
clearly  it  will  be  well  to  remove  the  remaining  branches  of  the 
internal  iliac  arter\'.  All  the  branches  of  the  sacral  nerves  should 
be  preserved,  and  care  should  be  taken  not  to  remove  the  gangliated 
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cord  and  hypogastric  plexus  of  tlie  sympathetic.  The  upper  sacral 
nerves  will  be  readily  seen  emerging  from  the  foramina,  but  the  fifth 
sacral  and  the  coccygeal  nerves  will  be  found  piercing  the  coccygeus 
muscle  close  to  the  side  of  the  coccyx.] 

The  Sacral  Plexus  (Fig.  170)  is  formed  by  the  union  of  the 
upper  three  and  part  of  the  fourth  sacral  nerves,  with  the  lumbo- 
sacral cord  derived  from  the  fourth  and  fifth  lumbar  nerves,  which 
is  seen  descending  into  the  pehds.  The  several  nerves,  as  they 
leave  the  sacral  foramina,  receive  branches  from  the  gangliated  cord 
of  the  sympathetic  on  their  inner  side,  and  then,  lying  on  the 
pyriformis  muscle,  they  unite  to  form  one  large  Hat  band.  This 
passes  through  the  great  sacro-sciatic  foramen  immediately  above 
the  lesser  sacro-sciatic  ligament,  and,  by  looking  at  the  outside  of 
the  pelvis,  the  dissector  will  be  able  to  see  the  three  nerves  into 
which  it  divides,  viz..  Great  Sciatic,  Small  Sciatic,  and  Internal 
Pudic  ;  and  the  pudic  nerve  may  be  traced  aroimd  the  spine  of 
the  ischium  and  through  the  lesser  sacro-sciatic  foramen  to  the 
perinaeum. 

Branches  luitkin  the  Pelvis. — A  couple  of  branches  are  given  to 
the  pijriformis,  either  from  the  plexus  or  from  the  sacral  nerves 
before  thej  unite.  The  nerve  to  the  obturator  internus  (26)  arises 
at  the  point  of  union  of  the  lumbo-sacral  with  the  first  sacral  nerve, 
and,  lying  on  the  anterior  surface  of  the  plexus,  passes  with  the 
pudic  nerve  through  the  sacro-sciatic  foramina  to  the  inner  surface 
of  the  muscle,  supplying  in  its  course  the  gemellus  superior.  The 
nerve  to  the  quadratus  from  the  lower  part  of  the  plexus,  or  some- 
times from  the  great  sciatic  nerve,  passes  out  beneath  that  nerve  close 
behind  the  hip-joint,  and  supjolies  the  articulation  and  muscular 
twigs  which  enter  the  deep  surfaces  of  the  quadratus  and  the 
gemellus  inferior. 

At  the  upper  margin  of  the  great  sacro-sciatic  foramen  will  be 
seen  the  superior  gluteal  nerve  (i^),  derived  from  the  lumbo-sacral 
cord  and  one  or  two  of  the  upper  sacral  nerves  ;  it  passes  out  above 
the  pyriformis  with  the  gluteal  artery,  supplying  the  glutei  medius 
and  minimus,  but  unlike  the  vessel  does  not  give  any  superficial 
branch  to  the  gluteus  maximus.  The  iiiferior  gluteal  nerve  to  the 
gluteus  maximus  may  arise  either  from  the  plexus  or  from  the  lesser 
sciatic  nerve. 

Below  the  plexus  are  the  branches  of  the  other  sacral  nerves. 
These  last  can  seldom  be  made  out  well,  since  the  nerves  themselves 
are  very  small,  and  are  surrounded  by  a  quantity  of  fibrous  tissue. 

From  the  4th  Sacral  nerve  a  branch  may  be  traced  to  its  junction 
with  the  5th  nerve,  and  from  the  4th  also  are  derived  visceral 
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hranches  to  the  bladder  and  rectum,  which  communicate  with  the 
sympathetic,  and  muscular  brandies  to  the  levator  ani  and  coccygeus  ; 
as  well  as  a  luemorrhoidal  branch  which  passes  through  the  levator 

Fig.  170. 


27   29    31  33 


Fig.  170. — Side  view  of  the  nerves  of  the  pelvis,  the  viscera  having  been 
removed  (from  Hirschfeld  and  Leveille). 


1.  Abdominal  aorta.  13. 

2.  Gangliated  cord  of  sympathetic  14. 

(leftside).  15. 

3.  Genito-crural  nerve.  16. 

4.  Left  common  iUac  artery.  17- 
0.  Right  common  iliac  artery.  18. 

6.  Left  lumbo-sacral  cord.  19. 

7.  Psoas  muscle.  20. 

8.  Gangliated  cord  of  sympathetic  21. 

(right  side).  22. 

9.  Internal  iliac  artery  (cut").  23. 

10.  Gluteal  artery  (cut).      '  24. 

11.  Right  external  iliac  artery.  25. 

12.  Right  lumbo-sacral  nerve. 


Obturator  nerve. 
First  sacral  nerve. 
Gluteal  nerve. 

Pyriformis  of  left  side  (cut). 
Obturator  artery. 
Second  sacral  nerve. 
Obturator  internus. 
Pyriformis  of  right  side. 
Nerve  to  levator  ani. 
Sacral  plexus. 
Levator  ani  (cut). 
Third  sacral  nerve. 
Bulb  of  urethra  covered  by  acceler- 
ator urina3. 
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ani,  or  between  this  muscle  and  tlie  coccygeiis,  to  the  perinseiim,  to 
supply  the  external  sphincter. 

The  5th  Sacral  nerve  communicates  with  the  4th  and  the  coccygeal 
nerve,  and  terminates  by  piercing  the  coccygeus  muscle,  which  it 
supplies,  to  reach  the  skin  over  the  back  of  the  coccyx. 

The  Coccygeal  nerve  (6tli)  also  emerges  from  the  lower  end  of  the 
sacral  canal,  and  pierces  the  coccygeus  muscle  to  end  on  the  back  of 
the  coccyx. 

The  G-angliated  Cord  of  the  Sympathetic  (Fig.  170,  8)  may 
be  traced  on  each  side  of  the  sacrum  internally  to  the  foramina,  and 
has  upon  it  four  or  five  ganglia  :  the  two  cords  unite  on  the  coccyx 
in  the  ganglion  impar.  Communicating  branches  are  given  to  the 
sacral  nerves  and  to  the  hypogastric  plexus. 

The  Hypogastric  plexus  is  placed  on  tlie  front  of  the  sacrum,  and 
is  continuous  with  the  sympathetic  plexus  upon  the  aorta.  It  is 
continued  forward  upon  the  two  internal  iliac  arteries  to  form  the 
pelvic  plexuses,  which  are  placed  on  each  side  of  the  bladder  and 
rectum. 

In  addition,  there  are  upon  the  several  hollow  viscera  plexuses 
from  the  sympathetic,  parts  of  which  are  visible  in  the  various 
stages  of  the  dissection.  They  are  derived  from  the  pelvic  plexuses, 
and  are  distributed  over  the  branches  of  arteries  supplied  to  the 
several  viscera,  receiving  corresponding  names. 

The  Pyriformis  Muscle  (Fig.  170,  20),  if  not  sufficiently  well 
seen,  may  be  more  fully  exposed  by  drawing  the  sacral  plexus  out 
of  the  sacro-sciatic  foramen.  It  arises  from  the  front  of  the  sacrum 
between  the  1st,  2nd,  3rd,  and  4th  sacral  foramina,  from  the  grooves 
external  to  these  foramina,  from  the  great  sacro-sciatic  ligament, 
and  from  the  margin  of  the  great  sacro-sciatic  foramen ;  and  leaves 
the  pelvis  through  the  great  sacro-sciatic  foramen,  having  the  gluteal 
vessels  and  superior  nerve  at  its  upper,  and  the  sciatic  and  pudic 
vessels  and  nerves  at  its  lower  border.  It  is  inserted  into  the  upper 
border  of  the  great  trochanter  of  the  femur,  behind  the  insertion  of  the 
obturator  internus  and  gemelli.    Its  action  is  to  rotate  outwards  and 


26.  Nerve  to  obturator  internus. 

27.  Transversus  perinsei. 

28.  Fourth  sacral  nerve. 

29.  Dorsal  nerve  of  penis. 

30.  Visceral  branches  (cut). 

31.  Inferior  pudendal  nerve. 

32.  Fifth  sacral  nerve. 

33.  Small  sciatic  nerve. 

34.  Coccygeus  muscle. 


36.  Sixth  or  cocc^^geal  nerve. 
38.  Internal  pudic  nerve. 
40.  Inferior  hsemorrhoidal  nerve. 
42.  Posterior     superficial  perinaeal 
nerve. 

44.  Anterior     superficial  perinaeal 
nerve. 

46.  Deep  perinaeal  nerves  to  bulb  and 
muscles. 
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abduct  the  femur,  and  it  is  supplied  by  brandies  from  the  upper 
sacral  nerves. 

The  Rectum  and  External  Organs  of  Generation  in 

THE  Male. 

[The  bkdder  with  the  urethra  and  the  rectum  having  been 
removed  as  directed,  should  be  laid  on  the  table  with  the  rectum 
uppermost,  and  that  viscus  should  be  filled  with  cotton-wool  and 
cleaned,  and  its  muscular  fibres  exposed.] 

The  Rectum  (Fig.  164,  i6).  The  arrangement  of  the  peritoneum 
upon  the  rectum  has  been  already  described  (p.  304),  and  the 
longitudinal  muscular  fibres  will  be  now  seen  to  differ  from  those 
of  the  rest  of  the  large  intestine,  in  being  spread  all  around  it 
instead  of  being  collected  in  three  bands  ;  they  are,  however, 
thickened  in  front  and  behind,  the  anterior  fibres  (^prceredalis) 
being  formed  by  the  fusion  of  the  omental  and  free  tsenise  of  the 
colon.  The  internal  or  circular  muscular  fibres  become  thickened 
near  the  anus  to  form  the  internal  sphincter  muscle,  as  will  be 
seen  when  the  bowel  is  opened.  The  numerous  arteries  are  derived 
from  three  sources — the  superior  hsemorrhoidal  artery,  from  the 
inferior  mesenteric,  which  bifurcates  on  reaching  the  rectum,  its 
two  branches  running  to  within  three  inches  of  the  anus  ;  the 
middle  hsemorrhoidal  from  the  internal  iliac ;  and  the  inferior 
hsemorrhoidal  from  the  internal  pudic.  The  veins  terminate  above 
,  in  the  portal  system  and  below  in  the  internal  iliac  veins. 

The  intestine  being  opened  along  its  unattached  border,  the 
mucous  membrane  will  be  seen  to  be  smooth,  except  near  the  anus, 
where  it  is  thrown  into  longitudinal  folds  by  the  sphincter.  Here 
also  it  frequently  happens  that  haemorrhoids  exist.  Three  or  four 
transverse  ridges  of  mucous  membrane  (valves  or  folds  of  Houston) 
will  be  found  from  three  to  six  inches  above  the  anus.  These 
are  effaceable  by  distension,  except  one  plication,  the  fold  of  Kohl- 
rausch,  which  is  permanent  and  involves  the  circular  muscular  fibres 
as  well  as  the  mucous  membrane.  This  is  of  considerable  surgical 
importance,  as  it  projects  as  a  kind  of  ledge  from  the  right  side  of 
the  gut,  about  three  inches  above  the  anus  and  might  be  perforated 
by  the  careless  introduction  of  a  bougie  or  rectal  tube. 

The  mucous  membrane  above  the  anus  for  half  or  three  quarters 
of  an  inch  has  the  characters  of  skin,  and  is  separated  from  the  true 
mucous  structure  by  a  more  or  less  well  defined  line  (Fig.  171,  3) 
which  indicates  the  position  of  the  septum  that  originally  existed 
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between  the  blind  extremity  of  the  foetal  gut  and  the  anal  dimple  in 
the  integument.  It  is  interesting  to  remember  that  the  structural 
difference  shows  itself  in  pathological  changes,  that  an  ordinary 
squamous  epithelioma  occurs  in  the  lowest  part  ol  the  rectum, 
while  the  part  above  is  attacked  by  a  malignant  growth  of  different 
character  and  tendencies — a  columnar  epithelioma.  Immediately 


Fig.  171. 


above  the  septum  the  rectal  wall  presents  a  number  of  little 
pouches  {lacunce  semilunares)  in  which  sharp  foreign  bodies  may 
lodge  (i). 

The  cavity  of  the  bowel  is  ampullated  between  the  fold  of 
Kohlrausch  and  the  upper  margin  of  the  internal  sphincter,  and 


Fig.  171. — Inner  surface  of  lower 

1.  Rectal   portion   of  the  mucous 

membrane  with  lacunse  semi- 
lunares. 

2.  Circular  muscular  fibres. 

3.  Demarcation  between  anal  and 

rectal  portions  of  the  mucous 
membrane. 

4.  6.  Varicose  ha^morrhoidal  veins. 

5.  Anal  portion  of  mucous  membrane 

with  columns  of  Morgagni. 


end  of  rectum  (after  Luschka). 

7.  White  line  of  Hilton,  at  junc- 

tion of  internal  and  external 
sphincters. 

8.  Internal  sphincter. 

9.  Cutaneous  zone  above  anal  aper- 

ture. 

10.  Tendinous  fibres  of  longitudinal 

muscular  coat. 
12.  External  sphincter. 
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opposite  the  sphincter  the  wall  presents  a  number  of  longitudinal 
plications  called  the  columnce  recti  of  Morgagni  (5).  The  line  of 
junction  between  the  two  sphincters  is  indicated  by  a  white  line  (7) 
in  the  mucous  membrane  (Hilton). 

[The  rectum  is  novf  to  be  carefully  dissected  from  the  bladder, 
which  is  to  be  moderately  distended  with  air,  and  the  under  surface 
of  the  penis  and  bladder  being  then  placed  before  the  student,  he  is 
to  dissect  out  thoroughly  the  whole  of  the  parts  exposed.] 

The  Penis  (Fig.  172)  is  seen  to  be  composed  of  the  two  corpora 
cavernosa,  forming  its  dorsal  segment,  and  the  mesial  corpus 
spongiosum  urethrcE  (21),  situated  between  them  ventrally.  The 
latter  is  prolonged  in  front  to  form  the  glans  penis  (20),  while 
behind  it  terminates  in  the  dilated  part  called  the  hulh  (18),  which 
is  covered  by  the  bulbo-cavernosus  muscle  and  should  be  cleaned. 
Behind  the  bulb  is  the  slender  membranous  portion  (15)  of  the 
urethra,  and  the  prostate  (13),  the  posterior  surface  of  which  is 
now  exposed  with  the  vesiculce  seminales  (10),  vasa  deferentia,  and 
base  of  the  bladder.  On  each  side  of  the  membranous  portion  of 
the  urethra  may  be  found,  by  careful  dissection,  a  little  yellow 
body  of  the  size  of  a  pea,  Coiuper^s  gland  (Fig.  173,  11),  the  duct  of 
which  opens  into  the  bulbous  portion  of  the  urethra.  By  turning 
the  preparation  over,  the  dorsal  aspect  of  the  penis  will  be  brought 
into  view,  and  the  dorsal  vessels  and  nerves  will  be  seen.  The 
dorsal  vein  may  now  be  traced  to  its  junction  with  the  plexus  of 
veins  around  the  prostate  and  neck  of  the  bladder. 

The  Prostate  (Fig.  172,  14)  is  shaped  like  a  chestnut,  having 
the  small  end  or  apex  downwards  and  the  base  at  the  '  neck '  of  the 
bladder.  Its  weight  in  the  adult  is  about  six  drams,  the  same  as 
that  of  the  testicle.;  its  length  from  base  to  apex  is  in  health 
from  1^  to  1^  inch,  and  the  greatest  transverse  diameter  is  about 
1|  inch,  but  these  measurements  undergo  great  variation  in  old 
persons,  the  subjects  of  '  enlarged  prostate.'  The  prostate  presents 
two  indistinct  lateral  lobes,  the  division  between  which  is  marked 
by  a  slight  groove  on  the  posterior  surface,  and  an  occasional 
projection  in  the  floor  of  the  urethra  is  described  by  some 
authors  as  a  third  or  middle  lobe,  but  is  the  result  of  morbid 
changes  in  that  portion  of  the  body  which  lies  above  the  pro- 
static fissure  and  in  front  of  the  ejaculatory  ducts.  The  prostatic 
fissure  (12)  is  a  little  cleft  in  the  centre  of  the  posterior  aspect, 
or  base,  which  transmits  the  common  ejaculatory  ducts  and  sinus 
pocLilaris.  The  structure  of  the  prostate  is  partly  glandular  and 
partly  muscular.     A  powerful  sphincter   of   unstriped  muscle 
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(Fig.  172)  is  formed  above  the  orifices  of  the  ejaciilatory  ducts,  and 
serves  to  prevent  reflux  of  the  semen  into  the  bladder  during 
congress  ;  and  a  quantity  of  muscular  fibre  in  front  of  this  point, 


Fig,  172. 
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fig.  172. — Sagittal  section  through  the  middle  line  of  the  pelvis  and  the  pelvic 

viscera  (from  Sappey). 


1.  Apex  of  the  bladder. 

2.  Upper  surface  of  the  bladder. 

3.  Lower  surface  of  the  bladder. 

4.  Fundus  of  the  bladder. 

5.  Urachus  making  a  turn  upon 

itself. 

6.  End  of  recto-vesical  pouch. 

7.  Entrance  of  ureter. 

8.  Eectum,  points  to  the  lower  limit 

of  the  meso-rectum. 

9.  Symphysis  pubis.     Behind  this 

is  the  space  known  as  the 
cavum  Eetzii,  filled  with  loose 
fat. 

10.  End  of  vas  deferens  and  inner 
part  of  left  vesicula  seminalis, 


indicating  the  base  of  the  pros- 
tate. 

11.  Anterior  true  ligament  of  bladder. 

12.  Prostatic  fissure.    Above  this  is 

the  portion  of  the  prostatic 
sphincter  forming  the  so-called 
'middle  lobe.* 

13.  Prostatic  part  of  the  urethra. 

14.  Apex  of  the  prostate. 

15.  Membranous  part  of  the  urethra. 

16.  Anus. 

17.  Bulbous  part  of  the  urethra. 

18.  Bulb. 

19.  Septum  pectiniforme. 

20.  Glans  penis. 

21 .  Spongy  part  of  urethra. 
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partly  striped  (near  the  apex)  and  partly  unstriped,  serves  to  expel 
the  prostatic  secretion  into  the  urethra  and  aid  in  ejaculating  the 
mixed  seminal  and  prostatic  fluids.  The  glandular  structure  is 
situated  mainly  in  the  posterior  and  lateral  portions  of  the  body, 
below  the  openings  of  the  ejaculatory  ducts,  and  consists  of  branched 
follicles,  which  secrete  a  kind  of  mucus,  and  are  sometimes  the  seat 
of  concretions.  The  relations  of  the  prostate  have  been  given  on 
p.  353. 

The  Vesiculse  Seminales  (Fig.  164,  14)  are  described  on 
p.  354.  Each  vesicle  consists  of  a  convoluted  tube,  narrowing  at 
the  base  of  the  prostate,  and  joining  the  corresponding  vas  deferens 
to  form  the  common  ejaculatory  duct,  which  will  be  afterwards  seen 
opening  into  the  urethra. 

The  Bladder  (Fig.  172). — The  j^e^'itoneal  coat  of  the  bladder  has 
been  already  dissected  and  the  relations  of  the  viscus  have  been 
described  (p.  352). 

The  muscidar  coat  consists  of  three  layers,  external,  middle,  and 
internal. 

The  external  layer,  sometimes  known  as  the  detrusor  urinm, 
consists  chiefly  of  longitudinal  fibres  which  are  best  seen  on  the 
anterior  and  posterior  surfaces  of  the  viscus.  Those  placed  in  front 
pass  in  the  anterior  true  ligaments,  and  are  attached  to  the  posterior 
surface  of  the  pubic  bones  and  symphysis  {vesico  j^^'bic  muscle). 
The  posterior  fibres  join  the  posterior  part  of  the  prostate. 

The  middle  layer  consists  of  plexiform  and  circular  fibres,  which 
form  the  sioliincter  vesicce  around  the  neck  of  the  bladder,  and  are 
closely  connected  with  the  prostatic  sphincter.  They  decussate  in 
their  distribution  over  the  greater  part  of  the  bladder. 

The  internal  layer  is  longitudinal  and  plexiform  :  it  is  continuous 
with  the  longitudinal  fibres  of  the  urethra,  and  is  joined  by  the 
fibres  of  the  ureters,  which  meet  in  the  middle  line  and  are  spread 
over  the  trigonum  (Ellis). 

Beneath  the  muscular  coat  is  a  quantity  of  loose  submucous 
connective  tissue. 

[The  bladder  is  to  be  opened  along  its  anterior  inferior  wall  by  a 
longitudinal  cut,  which  is  to  be  continued  with  a  strong  pair  of 
scissors  through  the  upper  surface  of  the  prostate  and  the  whole 
length  of  the  urethra,  in  the  latter  portion  being  a  little  to  one  side 
of  the  middle  line.] 

Interior  of  Bladder  and  Urethra  (Fig.  173). — The  mucous 
membrane  of  the  bladder,  if  healthy,  will  be  pale,  and  is  more  or 
less  plicated  throughout,  except  near  the  urethra,  at  the  triangular 
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I  space  called  the  trigonum  vesicm  (i).  The  three  sides  of  this  triangle 
are  each  about  an  inch  long,  and  the  three  angles  correspond  to  the 
orifices  of  the  two  ureters  above,  and  the  internal  urinary  meatus 
below.  A  horizontal  ridge  of  mucous  membrane  extends  between 
the  two  ureters,  and  from  the  middle  of  this  runs  a  vertical  fold, 
I  the  uvula  vesicce,  as  far  as  the  internal  opening  of  the  urethra.  If 
a  probe  be  introduced  into  one  of  the  ureters,  it  will  be  seen  to  pass 
very  obliquely  through  the  coats  of  the  bladder,  and  can  sometimes 
he  felt  through  the  wall  of  the  rectum  when  the  finger  is  introduced 
into  the  bowel. 

The  Uretlira  (Fig.  172)  is  about  six  and  a  half  inches  in  length 
when  the  parts  are  at  rest,  but  when  the  penis  is  stretched  during 
catheterism  or  after  the  removal  of  the  parts  from  the  body,  the 
length  is  increased  to  eight  inches  or  even  more.  It  is  divided  into 
the  prostatic,  membranous,  bulbous,  and  spongy  portions,  and  the 
tube,  as  a  whole,  jjresents  three  dilatations^  one  in  the  prostatic 
portion,  one  in  the  bulbous  portion,  and  one  in  the  anterior  part  of 
the  spongy  portion  (fossa  navicularis)  ;  and  three  constrictions,  one 
at  each  extremity  (internal  and  external  meatus),  and  one  at  the 
membranous  portion.  The  external  meatus  is  the  least  dilatatable 
part  of  the  entire  passage. 

The  Prostatic  'portion  (Fig.  173)  piercing  the  prostate,  is  nearly 
vertical  in  direction,  and  lies  somewhat  nearer  the  pubic  than  the 
rectal  surface  of  the  gland.  On  section,  near  its  middle,  it  is  seen 
as  a  fissure,  shaped  like  a  [J,  with  the  curve  directed  towards  the 
symphysis.  It  is  about  an  inch  and  a  quarter  long,  and  wider  in 
the  middle  than  above  and  below.  At  the  posterior  wall  is  an 
erectile  ridge  called  the  veru  montanum  or  caijut  gallinaginis  (6), 
dividing  the  canal  into  two  hollows  (represented  by  the  free 
extremities  of  the  (J  on  section)  called  the  prostatic  sinuses  (8), 
into  which  the  prostatic  ducts  open.  On  the  veru  montanum  will 
be  found  the  orifice  of  the  sinus  ^ocularis  (5),  a  little  blind 
pouch  directed  backwards  ;  and  on  each  side  near  its  margin  open 
the  common  ejaculatory  ducts.  The  anterior  wall  shows  the  apertures 
of  numerous  simple  follicles. 

The  Membranous  portion  (9)  is  the  shortest  and  narrowest  division 
of  the  urethra,  and  being  placed  between  the  two  layers  of  the  tri- 
angular ligament  which  meet  below,  its  upper  or  anterior  wall 


*  The  position  of  the  sinus  pocularis  is  given  differently  by  various  authors  ; 
thus  Quain,  Gray  and  Wilson  place  it  on  the  anterior,  and  Cruveilhier  and  Ellis 
on  the  posterior,  part  of  the  veru  montanum.  The  discrepancy  arises  from 
slight  variations  in  the  shape  and  extent  of  the  ridge. 
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is  somewhat  longer  than  its  posterior  wall  or  floor,  the  former 
measuring  about  ^  inch  and  the  latter  ^  inch.    It  is  enclosed  by  a 

Flo-.  173. 


Fig.  173. — The  bulbous,  membranous  and  prostatic  urethra,  with  part  of  the 
bladder,  laid  open  from  above  (modified  from  AVilson). 


apex 


1.  Trigonum  vesicae. 

2.  Opening  of  ureter. 

3.  Uvula  vesicae,  indicating  th( 

of  the  trigone. 

4.  Ventral  wall  of  prostate  laid  open. 

5.  Opening  of  sinus  pocularis.  The 

orifices  of  the  ejaculatory  ducts 
lie  one  on  either  side  of  this. 

6.  Veru  montanum. 

7.  Mucous  membrane. 

8.  Prostatic  sinus  and  openings  of 

prostatic  ducts. 


9.  Membranous  part  of  the  urethra. 

10.  Crus  penis  (cut). 

11.  Cowper's  gland  and  commence- 

ment of  its  duct. 

12.  Upper  surface  of  the  bulb. 

13.  Commencement  of  bulbous  portion 

of  urethra. 

14.  Section  of  crus  penis. 

15.  Entrance  of  duct  of  Cowper's 

gland. 

16.  Spongy  part  of  the  urethra. 
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j  sphincter  of  circular  involuntary  fibres  continuous  with  the  circular 
I  fibres  of  the  bladder  and  prostate,  and  is  invested  by  the  fibres  of 

the  deep  transversus  perinsei  muscle.  The  mucous  membrane  is 
!  smooth,  and  presents  no  orifices  ;  it  is  frequently  stained  of  a  red 

colour. 

The  Bulbous  portion  (13),  the  part  corresponding  to  the  bulb 
externally,  is  about  an  inch    long,  but   there    is   no  line  of 
demarcation  between  it  and  the  spongy  portion.    The  canal  is 
dilated  at  this  spot,  and  in  its  floor  are  the  two  minute  orifices  of 
!  the  ducts  of  Cowper's  glands  (15),  which  run  obliquely  through  the 
I  wall  of  the  urethra  for  some  distance.    The  bulb  will  be  seen  to 
i  be  continuous  with  the  corpus  spongiosum,  which  surrounds  the 
!  spongy  or  anterior  portion  of  the  urethra,  and  expands  again  to  form 
the  glans  penis. 

The  Spongy  portion  (16)  is  the  longest  part  of  the  canal.  Its 
I  calibre  is  somewhat  smaller  than  that  of  the  bulbous  portion,  but 
it  expands  in  the  glans  penis  to  form  the  fossa  navicularis,  again 
becoming  contracted  at  the  meatus  or  orifice,  the  least  dilatable 
portion  of  the  urethra.  Along  the  floor  of  the  spongy  portion  are 
numerous  mucous  follicles  or  lacunce,  the  orifices  of  which  are 
directed  towards  the  meatus  ;  a  few  similar  follicles  are  situated  on 
the  upper  surface  of  the  urethra,  one  of  which,  opposite  the  fossa 
navicularis,  is  called  the  lacuna  magna.  This  can  seldom  be  made 
out  when  the  urethra  is  opened  from  above,  as  here  directed. 

The  mucous  membrane  is  smooth  and  pale  in  health,  but  assumes 
the  characters  of  skin  in  the  last  eighth  of  an  inch  of  its  length. 
The  student  should  notice  carefully  any  traces  of  stricture,  which 
will  probably  be  found,  if  present,  in  the  bulbous  portion. 

Beneath  the  mucous  membrane  of  the  urethra  there  is  a  thin 
layer  of  erectile  tissue,  and  outside  this  a  tunic  of  longitudinal 
involuntary  muscular  fibre,  continuous  with  the  submucous  layer  of 
the  bladder  muscle  (Ellis),  and  intermixed  with  fibrous  tissue. 

The  Corpora  Cavernosa  Penis  may  now  be  seen  as  two  vascular 
bodies  enclosed  in  fibrous  sheaths,  which  unite  to  form  an  imperfect 
median  septum  between  them,  known  as  the  septum  pectiniforme 
(Fig.  172,  19,  Fig.  174,  5)  from  its  comb-like  appearance.  The 
elastic  sheath  or  tunica  albuginea  consists  of  two  layers  of  fibres, 
external  longitudinal  and  internal  circular.  It  is  the  latter  that 
forms  the  septum,  and  from  its  inner  surface  trabeculce  or  thread- 
like processes  are  distributed  through  the  vascular  tissue  of  the 
organ.  The  attachments  of  the  corpora  cavernosa,  by  their  crura, 
to  the  ischio-pubic  rami  have  been  seen  in  the  dissection  of  the 
perinaeum. 
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A  transverse  section  of  the  body  of  the  penis  (Fig.  174)  shows 
the  reticulated  structure  of  the  corpora  cavernosa,  and  that  of  the 
corpus  spongiosum,  around  the  urethra.  The  dorsal  vein  (i), 
with  a  dorsal  artery  (2)  and  nerve  (3)  on  each  side  of  it,  lies  along 
the  upper  surface  of  the  corpora  cavernosa.  The  artery  of  the 
corpus  cavernosum  (4)  is  in  the  substance  of  the  corpus  cavernosum. 
A  transverse  section  through  the  posterior  part    of   the  glans 
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presents  a  different  aspect.  It  shows  the  anterior  extremities  of 
the  corpora  cavernosa,  now  separated  from  each  other,  surrounded 
by  the  coarse  erectile  tissue  of  the  corpus  spongiosum,  the  whole 
being  invested  by  the  integument  of  the  glans.  On  section,  the 
urethra  in  the  prostate  has  the  (J  form  already  described,  in  the 
membranous  portion  it  is  stellate,  in  the  body  of  the  penis  it 


Fig.  174.- 


-Transverse  section  of  the  penis  (from  Wilson) . 


1.  Dorsal  vein. 

2.  Dorsal  artery. 

3.  Dorsal  nerv^e. 

4.  Artery  of  corpus  cavernosum. 


5.  Septum  pectiniforme. 

6.  Urethra,    surrounded    by  corpus 

spongiosum. 


Fig.  175. — Transverse  section  of  the  testicle  (from  Wilson). 


1 .  Cavity  of  the  tunica  vaginalis. 

2.  Tutiica  albuginea. 

3.  Mediastinum    testis    giving  off 

numerous  septa.  The  cut  ex- 
tremities of  the  vessels  below 
the  figure  belong  to  the  rete 
testis;  and  those  above  to  the 
arteries  and  veins  of  the  or"an. 


4.  Tunica  vasculosa,   or  pia  mater 

testis. 

5.  One  of  the  lobules,  consisting  of 

the  convolutions  of  the  tubuli 
seminiferi,  and  terminating  by 
a  single  duct,  the  vas  rectum. 

6.  Section  of  the  epididymis. 
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!  assumes  the  form  of  a  horizontal  fissure,  in  the  glans  the  fissure 
is  vertical,  and  about  the  neck  it  has  the  transitional  shape  of  an 
inverted  "p. 

The  Testicle  (Fig.  175)  has  already  been  seen  in  its  position 
in   the    scrotum,  and  its  structure  should 
now  be  investigated  as  far  as  possible. 

The  testis  consists  of  two  parts,  an  anterior 
or  larger  portion,  the  body  ;  and  an  accessory 
part,  the  epididymis,  which  lies  on  the  outer 
side  of  the  posterior  border  of  the  body,  and 
is  continuous  below  with  the  vas  deferens  or 
duct. 

The  testicle  has  three  tunics.  The  tunica 
vaginalis  (i)  is  a  serous  covering  derived 
originally  from  the  peritoneum,  and  may  be 
described  as  consisting  of  two  portions,  the 
tunica  vaginalis  propria,  which  is  adherent  to 
the  organ,  and  the  tunica  vaginalis  reflexa 
lining  the  scrotal  sac.  The  tunica  vaginalis 
propria  invests  both  sides  of  the  body  of  the 
gland,  the  outer  side  of  the  middle  and  nearly 
the  whole  of  the  upper  portion  (globus  major) 
of  the  epididymis,  and  the  lower  half  inch 
of  the  spermatic  cord.  It  is  deeply  inflected 
between  the  middle  of  the  epididymis  and 

body  of  the  testicle  on  the  outer  side,  there  forming  a  deep  pouch, 
known  as  the  digital  fossa,  by  which  the  external  aspect  of  the 
gland  may  be  recognised.  The  tunica  alhuginea  (2)  is  a  strong 
fibrous  capsule  enclosing  the  body  of  the  testis,  and  sending  into  it 
from  behind  a  vertical  process  called  the  mediastinum  (3)  or  corpus 
Highmorianum.  From  this,  secondary  processes  or  septa  radiate 
to  the  inner  surface  of  the  tunica  albuginea  and  separate  the  lobules 
of  the  testicle.  The  tunica  albuginea  is  inseparably  connected 
with  the  tunica  vaginalis  propria.  The  tunica  vasculosa  (4),  beneath 
the  tunica   albuginea,    is  a  delicate   membrane    containing  the 


Fig. 


176. — Anatomy  of  the  testis  (from  "Wilson). 


1,  1.  Tunica  albuginea. 

2,  2.  Mediastinum  testis. 

3,  3.  Lobuli  testis  composed  of  tubuli 

seminiferi. 

4,  4.  Vasa  recta. 
6.  llete  testis. 


are  represented  in  this  diagram. 


7.  Coni  vasculosi,  constituting 

globus  major  epididymis. 

8.  Body  of  til e  epididymis. 

9.  Globus  minor  epididymis. 
10.  Vas  deferens. 


the 


6.  Vasa  efferentia,  of  which  six  only      11.  Vas  aberrans. 
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ramifications  of  the  blood-vessels^  but  tbese  cannot  be  seen  except 
when  finely  injected. 

The  Epididymis  (Fig.  176)  is  divided  into  three  parts.  The 
upper  extremity  is  the  head  or  globus  major  (7),  which  is  divisible 
into  a  number  of  coni  vasculosi ;  the  central  portion  is  the  body  (8), 
and  the  lower  extremity  the  tail  or  globus  minor  (9),  which  is  larger 
than  the  body,  and  often  as  large  as  the  head.  From  this  arises 
the  vas  deferens  (10)  or  duct  of  the  testicle,  and  close  to  its  point 
of  origin  may  be  found  a  minute  blind  tube  of  variable  length, 
extending  along  the  cord  and  called  the  vas  aberrans  (11). 

On  making  a  section  of  the  uninjected  testis,  little  more  can  be 
seen  than  a  mass  of  a  drab  colour,  which  may  be  drawn  out  in 
threads  ;  these  being  the  minute  seminal  tubes.  In  an  injected 
preparation  the  tubes  may  be  traced  as  follows  (Fig.  176)  : — 

Each  lobule  is  composed  of  convoluted  tubuli  seminiferi  (3), 
which  anastomose  with  one  another  :  these  as  they  emerge  from 
the  lobules  become  straight,  and  form  the  vasa  recta  (4),  about 
twenty  in  number.  Entering  the  mediastinum,  the  vasa  recta 
anastomose  to  form  the  rete  testis  (5),  from  which  arise  the  vasa 
efferentia  (6) ;  and  these,  from  twelve  to  fifteen  in  number,  pierce 
the  tunica  albuginea  to  form  the  coni  vasculosi  (7)  of  the  globus 
major  of  the  epididymis.  The  ducts  are  then  all  collected  into  one 
tube,  which  by  its  convolutions  forms  the  body  and  globus  minor 
of  the  epididymis,  and  ends  in  the  vas  deferens.  The  latter  enters 
the  abdomen  through  the  inguinal  canal,  and  has  been  traced  to  its 
opening,  upon  the  margin  of  the  sinus  pocularis  of  the  prostate. 

Attached  to  the  top  of  the  testis,  immediately  in  front  of  the 
globus  major  of  the  epididymis,  may  generally  be  found  one  or 
two  little  vesicles  called  the  hydatids  of  Morgagni,  the  remains  of 
Mtiller's  duct  ;  and  in  the  cellular  tissue  of  the  cord,  immediately 
above  the  epididymis  and  beneath  the  funicular  tunica  vaginalis, 
is  seen  a  small  white  branching  structure,  the  Organ  of  Giraldes, 
which  is  probably  part  of  the  remains  of  the  Wolffian  body  of  the 
foetus. 

Pelvic  Viscera  in  the  Female. 

[The  organs  removed  from  the  pelvis  are  to  be  laid  out  upon  the 
table  with  the  rectum  upwards ;  this  is  to  be  cleaned,  and,  after  it 
has  been  examined,  is  to  be  dissected  from  the  uterus.] 

The  Rectum  (Fig.  178,  4)  corresponds  to  that  of  the  male, 
but  is  related  anteriorly  to  the  pouch  of  Douglas  and  vagina, 
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instead  of  to  the  bladder  and  recto-vesical  pouch.  The  description 
I  of  the  rectum  will  be  found  at  page  354. 

[The  preparation  being  reversed,  the  bladder  and  urethra  are  next 
to  be  dissected  and  examined.  The  peritoneum  is  to  be  dissected 
up  from  the  bladder  and  left  attached  to  the  uterus.] 

The  Bladder  (Fig.  178,  7)  is  wider  transversely^  and  narrower  in 
its  antero-posterior  diameter  than  in  the  male.  It  is  firmly  attached 
behind  to  the  neck  of  the  uterus  and  to  the  front  wall  of  the 
vagina ;  the  relation  to  the  vesiculse  seminales  and  vasa  deferentia 
being  of  course  wanting.  The  ureters  turn  forwards  on  each  side 
of  the  upper  part  of  the  vagina  to  gain  the  base  of  the  bladder, 
running  obliquely  for  a  short  distance  in  the  vesico -vaginal  septum, 
then  forwards,  piercing  the  coats  of  the  viscus  to  open  by  two  orifices 
about  an  inch  apart,  as  in  the  male.  The  structure  of  the  bladder 
in  the  female  corresponds  to  that  of  the  male  (see  page  370). 

The  Urethra  (Fig.  178,  21)  of  the  female  is  a  simple  tube  about 
an  inch  and  a  half  long,  and  runs  downwards  and  slightly  forwards 
in  front  of  the  vagina,  piercing  the  triangular  ligaments  and  deep 
transversus  perinsei  muscle  to  open  into  the  vestibule.  Anatomi- 
cally it  corresponds  to  the  prostatic  and  membranous  portions  of 
the  male  urethra,  but  morphologically  it  is  said  to  represent  only 
that  portion  of  the  prostatic  urethra  which  lies  above  the  orifices  of 
the  ejaculatory  ducts.  It  is  capable  of  sufficient  dilatation  to  admit 
the  finger  for  exploration  of  the  bladder,  but  the  resistance  is 
considerable  at  the  external  meatus.  The  mucous  and  muscular 
coats  (circular  and  longitudinal)  resemble  those  of  the  membranous 
urethra  of  the  male,  and  the  upper  part  of  the  tube  is  invested  by 
unstriped  muscular  fibres  which  probably  correspond  to  those  of  the 
prostate  in  the  male. 

[The  bladder  and  urethra  are  to  be  carefully  removed,  and  the 
vagina  and  uterus  exposed.  The  broad  ligament  of  the  uterus 
should  be  pinned  out  for  the  examination  of  the  Fallopian  tube 
and  round  ligament,  and  the  preparation  must  afterwards  be 
reversed  for  the  dissection  of  the  ovary,  which  is  placed  pos- 
teriorly.] 

The  Vagina  (Fig.  178, 14)  has  been  seen  in  its  position  in  the  pelvis 
(p.  354).  It  is  composed  of  longitudinal  muscular  fibres  enclosing 
erectile  tissue,  and  lined  by  a  mucous  membrane,  which,  wiien  the 
tube  is  open,  will  be  seen  to  form  transverse  rugce,  starting  from 
longitudinal  ridges,  the  columnm  rngarmn,  on  the  anterior  and 
posterior  walls.    Its  anterior  wall  is  about  3-^  inches  long,  the 


378 


PELVIC  VISCERA  OF  FEMALE. 


Fi-  177. 


posterior  wall  an  inch  more.  In  its  ordinary  condition  it  forms  a 
fissure,  shaped  in  cross  section  like  the  letter  H  with  a  long  trans- 
verse and  short  lateral  limbs,  and  runs  upwards  and  backwards 

in  a  slightly  curved  course  which  differs 
according  to  the  degree  of  distension  of 
the  rectum.  The  lower  end  of  the  uterus 
will  be  felt  projecting  into  its  cavity,  but 
the  point  of  reflection  of  the  mucous 
membrane  on  to  the  os  uteri  {fornix) ^  is 
much  higher  behind  than  in  front,  and 
hence  the  greater  length  of  the  posterior 
wall,  which  lies  in  contact  with  both  lips 
of  the  OS.  At  its  lower  end  are  the 
remains  of  the  hymen  {carunculce  myrti- 
formes)^  and  below  these  may  be  seen  the 
orifices  of  the  two  small  glands  of  Bar- 
tholin, above  two  folds  of  vulvar  mucous 
membrane  called  the  nymphw. 

The  Uterus  (Fig.  179,  i)  is  more 
or  less  pyriform  in  shape  ;  the  upper 
part  or  body  being  broad  and  some- 
what flattened  from  before  backwards,  and 
larger  above  than  below,  the  lower  part 
or  cervix  being  cylindrical.  It  opens  below 
into  the  vagina. 

[The  anterior  wall  is  to  be  divided 
vertically  with  scissors,  and  the  cut  pro- 
longed on  each  side  towards  the  Fallopian 
tube.] 

The  direction  of  the  long  axis  of  the  uterus  is  doubtful,  but  in 
all  probability  it  varies  considerably  with  the  changing  conditions 
of  the  bladder  and  intestines.  Under  ordinary  circumstances  its 
summit  never  rises  above  the  plane  of  the  pelvic  inlet. 

It  is  about  three  inches  long,  and  its  maximum  transverse  and 
antero-posterior  diameters  are  two  inches  and  one  inch  respectively. 
Its  anterior  surface  is  flattened,  and  is  covered  with  peritoneum  as  far 
as  the  junction  of  body  and  cervix ;  its  posterior  surface  is  convex, 
and  is  invested  by  peritoneum  over  its  whole  length  as  far  as  the 
attachment  of  the  vagina.     Its  narrow  lateral  borders  (Ave  attach- 


Fig.  177. — Longitudinal  section  of  uterus  and  upper  part  of  vagina. 
^,  Anterior,      Posterior  vaginal  wall. 
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Yi^  178. 


Eis.  178.— Section  of  female  pelvis  (after  Henle). 

14.  Vagina. 

15.  Deep  transversus  penniei. 

16.  External  sphincter  am. 

17.  Labium  majus. 

18.  Internal  sphincter  am. 

19.  Unstriped  muscular  fibre. 

20.  Anus. 

21.  Urethra. 

22.  Internal  sphincter  am. 

23.  Labium  minus.  ^ 

24.  Part  of  external  sphincter 

25.  Unstriped  muscular  fibre. 

26.  Vessels. 

27.  Vaginal  orifice. 


1.  Symphysis.  . 

2.  Uterus  (the  recto-vagmal  pouch 

behind  this  is  too  shallow). 

3.  Peritoneum. 

4.  Eectum. 

5.  Vesical  wall. 

6.  Coccyx. 

7.  Cavity  of  bladder. 

8.  Recto-coccygeal  muscle. 

9.  Prevesical  fat. 

10.  Posterior  lip  of  os  uteri. 

11.  Dorsal  vein. 

12.  Anterior  lip  of  os  uteri. 

13.  Clitoris. 
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ment  to  the  broad  and  utero-sacral  ligaments,  and  from  its  superior 
angles  run  the  oviducts,  the  ligaments  of  the  ovary,  and  the  round 
ligaments.  The  cervical  portion  may  be  divided  into  three  zones,  an 
upper,  supravaginal ;  a  middle,  corresponding  to  the  area  of  vaginal 
attachment  (which  is  higher  posteriorly)  ;  and  a  lower  intravaginal 
segment,  the  os  uteri.''  The  relative  dimensions  of  body  and  neck 
differ  at  different  periods  of  life.  In  the  child  the  cervix  is  the 
longer,  in  the  virgin  the  two  parts  are  about  equal,  but  after 
parturition  the  body  is  left  nearly  twice  as  long  as  the  cervix. 


Fig.  179. 


The  cavity  oj  the  body  is  triangular  in  shape,  with  the  apex 
downwards  at  the  os  internum,' and  the  extremities  of  the  base 
corresponding  to  the  orifices  of  the  oviducts  or  Fallopian  tubes. 
It  is  lined  by  a  smooth  mucous  membrane,  on  the  surface  of  which 
open  numerous  tubular  glands,  and  it  has  ciliated  epithelium. 

The  cavity  of  the  cervix  is  fusiform.  It  opens  into  the  cavity  of 
the  body  by  the  os  internum  and  into  the  vagina  by  the  os  externum. 

Immediately  within  the  os  uteri,  on  the  posterior  aspect  of  the 
cervix,  is  seen  a  vertical  ridge  with  oblique  ridges  radiating  from 


Fig.  179. — Diagram  of  Uterus  with  its  appendages  viewed  from  the  front  (from 

Wilson). 

1.  Body  of  the  uterus.  Fallopian  tubes;  on  the  right 

2.  Fundus.  side  the  mouth  of  the  tube  is 

3.  Cervix.  turned  forwards  in  order  to  show 

4.  Os  uteri.  its  ostium  ahdommale. 

5.  Vagina.  11.  Ovary. 

6.  6.  Broad  ligament  of  the  uterus.  12.  Utero-ovarian  ligament. 

7.  Convexity  of  the  broad  ligament  13.  Tubo-ovarian  ligament. 

formed  by  the  ovary.  14.  Peritoneum  of  anterior  surface  of 

8.  8.  Kound  ligaments  of  the  uterus.  uterus,   continuous  with  the 

9.  9.  Fallopian  tubes.  anterior  layer  of  the  broad  liga- 
10,  10.  Fimbriated  extremities  of  the  ment. 
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it,  producing  the  appearance  known  as  the  arhor  mice  uterina.  A 
f  similar  appearance  in  the  mucous  membrane  of  the  anterior  surface 

of  the  cervix  has  been  necessarily  destroyed  by  the  incision.  These 
[  markings  correspond  to  muscular  fasciculi,  and  are  hence  of  a 
I  different  nature  from  those  in  the  vagina. 

'  The  utero-sacral  ligaments  are  two  flat  bands  of  smooth  muscular 
fibre,  which  run  from  the  sides  of  the  uterus  backwards  in  the 
iitero-rectal  peritoneal*  folds  (which  form  the  lateral  boundaries  of 
I  the  pouch  of  Douglas),  on  either  side  of  the  rectum,  to  the  front  of 
the  sacrum  near  the  sacro-iliac  synchondroses. 

The  uterus  is  composed  of  pale  unstriped  muscular  fibre  together 
with  a  large  quantity  of  areolar  tissue.  In  pregnancy  the  mus- 
I  cular  fibres  become  much  developed,  and  are  divisible  into  three 
layers :  an  external,  chiefiy  transverse  in  direction  ;  a  middle, 
irregular  ;  and  an  internal  layer,  forming  sphincters  around  the 
tubal  orifices  and  cervix. 

The  uterine  artery,  a  branch  of  the  internal  iliac,  enters  the  root  of 
the  broad  ligament  to  reach  the  organ  at  the  level  of  the  cervix  : 
crossing  in  front  of  the  ureter,  it  then  runs  upwards  in  a  serpentine 
course  along  the  side  of  the  uterus,  giving  branches  to  both  walls 
and  to  the  upper  part  of  the  vagina,  and  at  the  upper  angle  of  the 
uterus  it  anastomoses  with  the  ovarian  and  funicular  arteries.  The 
uterine  veins  form  a  plexus  with  the  ovarian  and  terminate  in  the 
internal  iliac  veins.  The  vaginal  arteries  come  from  the  internal 
iliac  and  vesical,  anastomosing  above  with  the  uterine  and  below 
with  vestibular  twigs  of  the  external  pudic. 

The  nerves  of  the  uterus  are  derived  from  the  hypogastric  plexus 
of  the  sympathetic,  the  spermatic  plexus,  and  the  3rd  and  4th  sacral 
nerves.  Dr.  Robert  Lee  described  numerous  ganglia  on  the  surface  of 
the  organ,  and  believed  that  the  nerves  enlarge  during  pregnancy. 

The  Fallopian  Tubes  (Fig.  179,  9),  are  found  at  the  upper 
part  of  the  broad  ligament,  one  on  each  side  of  the  uterus,  to  the 
angles  of  which  they  are  attached.  Each  tube  is  about  four  inches 
long,  and  of  very  small  calibre  at  the  uterus,  but  gradually  expands 
to  form  an  ampulla  and  terminates  in  a  trumpet-shaped  expansion 
furnished  with  a  number  of  marginal  processes  {fimbrice),  which 
radiate  from  the  external  openings  of  the  canal.  One  of  the 
fimbriae  (fimbria  ovarica  or  tubo-ovarian  ligament,  13)  is  attached  to 
the  ovary,  and  serves  to  direct  the  ostium  in  grasping  the  ovum  as 
it  emerges  from  that  organ.  The  tube  is  muscular  in  structure, 
a,nd  is  lined  by  a  longitudinally  ]3licated  mucous  membrane  with 
ciliated  epithelium.  Its  external  orifice  (ostium  abdominale)  opens 
into  the  peritoneal  cavity. 
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The  Round  Ligament  (Fig.  179,  8)  placed  in  the  anterior 
part  of  the  broad  ligament  is  composed  of  nnstriped  muscular  fibre 
and  areolar  tissue,  and  is  covered  by  peritoneum.  It  extends  from 
the  angle  of  the  uterus  to  the  inguinal  canal  through  which  it  passes 
to  become  lost  in  the  fat  of  the  labium.  In  the  child  and  occa- 
sionally in  the  adult  it  is  accompanied  for  a  short  distance  into  the 
inguinal  canal  by  a  funicular  process  of  peritoneum  called  the  canal 
of  Nuck, 

It  is  supplied  by  a  small  artery  which  anastomoses  at  the 
superior  angle  of  the  uterus  with  the  ovarian  and  uterine.  Its 
lymphatics  open  into  the  inguinal  glands. 

The  Ovary  (Fig.  179,  ii)  is  an  almond-shaped  body  projecting 
from  the  posterior  part  of  the  broad  ligament  and  attached  to  the 
superior  angle  of  the  uterus  by  a  muscular  band,  the  utero-ovarian 
ligament  (12),  and  by  its  opposite  extremity  to  the  fimbria  ovarica  of 
the  Fallopian  tube.  It  rests  in  a  shallow  peritoneal  sulcus  {fossa 
ovarica)  at  the  side  of  the  true  pelvis,  between  the  internal  iliac 
artery  and  vein,  a  little  below  a  point  midway  between  the  anterior 
superior  iliac  spine  and  the  median  line.  It  presents  for  description  a 
free  and  an  attached  border  ;  two  extremities,  the  uterine  and  tubal ; 
and  two  surfaces.  Its  true  position  is  doubtful.  It  is  generally 
re]) resented  as  lying  horizontally  with  its  surfaces  looking  upwards 
and  downwards,  and  its  extremities  pointing  inwards  and  outwards, 
but  there  is  reason  to  believe  that  its  long  axis  is  vertical,  the 
surfaces  looking  inwards  and  outwards  (Symington). 

It  is  composed  of  a  fibro-muscular  stroma  condensed  peripherally 
into  a  cortex  (tunica  albuginea),  which  is  covered  with  epithelium, 
and.  contains  innumerable  ovisacs  or  Graafian  vesicles.  From  time 
to  time  certain  of  these  ovisacs  enlarge,  approach  the  surface  and 
burst,  discharging  each  an  ovum,  which  is  received  hj  the  mouth 
of  the  oviduct  and  conveyed  to  the  uterus.  This  process  causes  a 
scarring  of  the  originally  smooth  tunica  albuginea,  and  certain  changes 
in  the  ruptured  ovisac  which  lead  to  the  formation  of  a  yellowish  mass 
called  the  corpus  luteum.  Should  impregnation  occur,  the  increased 
determination  of  blood  to  the  ovary  gives  a  much  larger  development 
to  the  corpus  luteum  than  under  ordinary  circumstances,  and  hence 
we  hear  of  a  "  corpus  luteum  of  pregnancy  "  in  medico-legal  investi- 
gations. 

The  broad  ligaments  are  duplications  of  peritoneum  extending 
from  the  lateral  borders  of  the  uterus  to  the  sides  of  the  true  pelvis, 
and  present  each  an  anterior  and  a  posterior  surface,  a  smooth  or  free 
border,  an  internal  or  uterine  border,  an  external  or  obturator  border 
attached  to  the  obturator  fascia,  and  an  inferior  border  or  base,  at- 
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tached  to  the  levator  ani.  Between  the  two  laminae  are  the  follow- 
ing structures  : — (1)  The  oviduct  at  the  superior  border.  (2) 
The  ovary  and  its  ligament,  projecting  from  the  posterior  surface. 

(3)  The  round  ligament,  projecting  from  the  anterior  surface. 

(4)  The  parovarium,  paroophoron,  or  organ  of  Eosenmliller,  relics 
of  the  Wolffian  body  lying  above  the  attached  border  of  the  ovary. 

(5)  Bands  of  unstriped  muscular  fibre   (utero-pelvic  ligaments). 

(6)  Connective  tissue  continuous  with  the  subperitoneal  tissue. 

(7)  The  uterine,  ovarian  and  funicular  vessels,  all  meeting  at  the 
superior  angle  of  the  uterus.    (8)  The  uterine  and  ovarian  nerves. 

Ligaments  of  the  Pelvis. 

[The  remaining  soft  tissues  are  to  be  removed  from  the  halves  of 
the  i3elvis,  and  the  several  ligaments  to  be  dissected  out.] 

Articulation  of  the  Vertebral  Column  with,  the  Pelvis 
(Fig.  180). — The  last  lumbar  vertebra  is  connected  with  the  sacrum 
by  a  continuation  of  the  several  ligaments  common  to  the  vertebral 
column,  and  by  an  intervertebral  substance,  w^hich,  like  the  last 


Fig.  180. 


Fig.  180. — Ligaments  of  the  pelvis  (from  Sappey). 

1.  Lower  part  of  anterior  common       4,  4.  Anterior  sacro-iliac  ligament. 

ligament  of  vertebrae.  5,  5.  Great  sacro-sciatic  ligament. 

2.  lUo-iumbar  ligament.  6.  Small  sacro-sciatic  ligament. 

3.  Sacro-vertebral  ligament.  7.  Fibro-cartilage  of  symphysis. 
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lumbar  vertebra,  is  of  niucli  greater  thickness  in  front  than  behind. 
There  are  also  two  special  ligaments,  the  sacro-lnmbar  and  ilio- 
lumbar. 

The  sacro-lumbar  ligament  (3)  is  short,  thick,  and  triangular ;  and 
is  attached  to  the  transverse  process  of  the  last  lumbar  vertebra 
above,  and  the  upper  border  of  the  sacrum  below. 

The  ilio-lumhar  ligament  (2)  is  triangular,  and  passes  horizontally 
from  the  tip  of  the  transverse  process  of  the  last  lumbar  vertebra, 
to  the  crest  of  the  ilium  close  above  the  sacro-iliac  articulation. 

Sacro-iliac  Articulation. — The  anterior  sacro-iliac  ligament 
(Fig.  180,  4)  consists  of  short  fibres  passing  between  the  anterior 
surfaces  of  the  two  bones. 

The  -posterior  sacro-iliac  ligament  (Fig.  181,  i)  is  composed  of 
strong  ligamentous  bands,  connecting  the  rough  portion  of  the 
ilium  behind  the  auricular  surface  of  articulation  with  the  posterior 
surface  of  the  sacrum  external  to  the  posterior  foramina.  The 
oblique  sacro-iliac  ligament  (3),  is  merely  a  superficial  portion  of  the 
posterior  ligament,  which  reaches  from  the  posterior  superior  spine 
of  the  ilium  to  the  third  lateral  tubercle  on  the  sacrum. 

When  the  ilium  and  sacrum  are  separated  after  the  dissection  of 
the  other  ligaments  of  the  pelvis,  a  distinct  layer  of  cartilage  will 
be  found  between  the  two  bones,  with  occasionally  an  intervening 
space.  The  joint  belongs  to  the  '  amphiarthroses,'  and  is  only 
susceptible  of  very  slight  motion  except  under  certain  pathological 
conditions,  such  as  ankylosis  of  the  hip. 

Saero-sciatic  Ligaments  (Fig.  181). — These  ligaments  have 
been  partially  exposed  in  the  dissection  of  the  gluteal  region. 

The  Great  sacro-sciatic  ligament  (2)  is  broad  at  its  upper  attach- 
ment to  the  posterior  inferior  spine  of  the  ilium  and  to  the  sides  of 
the  sacrum  and  coccyx,  and  after  narrowing  considerably  expands 
again  to  become  attached  to  the  inner  and  back  part  of  the 
tuberosity  of  the  ischium.  A  portion  of  this  ligament,  by  its 
falciform  prolongation  to  the  ramus  of  the  ischium,  has  been  seen 
to  protect  the  pudic  vessels  and  nerve  :  its  ischial  extremity  is 
continuous  with  the  tendons  of  the  biceps  and  semi-tendinosus,  and 
is  occasionally  separated  from  the  tuberosity  by  a  bursa. 

The  Small  sacro-sciatic  ligament  (4,  5)  is  a  strong  triangular  band 
attached  by  its  base  to  the  side  of  the  sacrum  and  coccyx  close  to, 
but  in  front  of,  the  great  ligament,  and  by  its  apex  to  the  spine  of 
the  ischium.  It  separates  the  greater  from  the  lesser  sacro-sciatic 
foramen,  and  is  closely  incorporated  anteriorly  with  the  coccygeus 
muscle. 

Articulation  of  the  Sacrum  and   Coccyx. — The  anterior 
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sacro-coccygeal  ligaraent  is  a  thin  fasciculus,  passing  from  the  anterior 
surface  of  the  sacrum  to  the  front  of  the  coccyx. 

The  posterior  sacro-coccygeal  ligament  is  attached  to  the  lower 
opening  of  the  sacral  canal,  and  passes  along  the  whole  length  of 
the  posterior  surface  of  the  coccyx. 

A  small  inter-articular  cartilage  intervenes  between  the  sacrum 
and  coccyx ;  and  the  cornua  of  the  latter  are  connected  to  the  former 
by  short  lateral  ligamentous  bands. 


The  Obturator  Membrane  is  a  fibrous  structure  filling  up  the 
obturator  foramen  except  at  its  upper  part,  where  an  opening  is 


left  for  the  passage  of  the  obturator  vessels  and  nerve.  It  gives 
origin  to  the  fibres  of  the  obturator  externus  and  internus  muscles 
by  its  outer  and  inner  surfaces. 

Symphysis  Pubis. — The  two  ]3ubic  bones  are  united  by  an 
inter-articular  fibro-cartilage  and  four  ligaments.  The  anterior  pubic 
ligament  passes  in  front  of  the  two  bones,  the  superficial  fibres 
interlacing  obliquely,  and  the  deeper  ones  running  transversely. 


Fig.  181. — Posterior  ligaments  of  the  pelvis  and  hip-joint  (Bonamy  and  Beau). 
1.  Posterior  sacro-iliac  ligament.  5.  The  same  fully  exposed  by  removal 


Fig.  181. 


5 


2.  Great  sacro-sciatic  ligament. 

3.  Oblique  sacro-iliac  ligament. 

4.  Small  sacro-sciatic  ligament. 


of  the  great  ligament. 

6.  Capsule  of  hip-joint. 

7.  Posterior  sacro  -  coccygeal  liga- 

ment. 

C  C 


H. 
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The  'posterior  puhic  ligament  consists  merely  of  a  few  scattered 
fibres, 

The  superior  pubic  ligament  connects  the  pubic  crests. 

The  sub-2mhic  ligament  is  a  strong  band  passing  from  one  pubic 
bone  to  the  other,  and  arching  beneath  the  symphysis.  It  is 
closely  related  to  the  dorsal  vein  of  the  penis. 

[To  see  the  arrangement  of  the  inter-articular  cartilages,  a 
vertical  transverse  section  of  the  symphysis  near  its  posterior  part 
sliould  be  made  with  the  saw.] 

The  inter-articular  fihro-cartilage  intervenes  between  the  roughly- 
grooved  surface  of  each  pubic  bone,  and  is  sometimes  divided  into 
two  lamellae  by  a  small  cavity  containing  fluid.  This  joint  also  is 
an  example  of  amphiarthrosis. 
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TABLE   YIIL— ARTERIES   OF   ABDOMEN   AND  PELVIS. 


a. 


Branches  to 
digestive 
viscera 
(single) . 


Gastric 


Hepatic. 


Splenic 


Abdominal  Aokta. 

(  Coeliac  axis,  arises  opposite  upper  border  of  1st  lumbar  vertebra. 
CEsophageal. 
Coronary. 
Cardiac. 
Pyloric. 

Gastro-duodenalis  j  "^^^^^^^ 
Left  hepatic. 

Right  hepatic — Branch  :  cystic. 
Pancreaticse  parviB  et  magna. 
Gastric  vasa  brevia. 
Gastro-epiploica  sinistra. 
\  Splenic. 

Superior  mesenteric,  arises  opposite  1st  lumbar  vertebra. 
Branches  to  small  intestine  : 
Fancreatico-duodenalis  inferior. 
Vasa  intestini  tenuis. 
Branches  to  large  intestine : 
Ileo -colic. 
Colica  dextra. 
Colica  media. 

Inferior  mesenteric,  arises  opposite  3rd  lumbar  vertebra. 
Colica  sinistra. 
Sigmoidece, 

Superior  hcemorrhoidal. 
Supra-renal,  arises  opposite  upper  part  of  1st  lumbar  vertebra. 
..v,x.  ...fe^^.....  >  Renal,  arises  opposite  lower  part  of  1st  lumbar  vertebra, 
viscera  (paired)  (  Spermatic,  arises  opposite  2nd  lumbar  vertebra. 

/Fhreoiic,  arises  opposite  upper  border  of  1st  lumbar  vertebra  (some- 

times  one  or  both  from  coeliac  axis  or  other  branches). 
I  Lumbar,  usually  5  on  each  side. 

jLnterior  division  to  abdominal  walls. 
Fosterior  f  Muscular  branch  to  erector  spinse. 
division  \  Spinal  branch  to  spinal  column,  membranes  and  cord. 
Ramus  canalis  anterior. 
Ramus  canalis  posterior. 
Ramus  medulla)  spinalis. 
Sacra  media  (sacral  aorta). 

Common  Iliacs.  Small  twigs  to  peritoneum,  sub-peritoneal  tissue, 
and  ureters. 

Superior  vesical. 

Inferior  vesical — Branch :  deferential. 
Obturator.  Branches:  iliac  and  pubic. 
Middle  heemorrhoidal. 
Sciatic. 

Internal  pudic.  Branches 
lar, 


jS.  Branches  to 
non-digestive 


7.  Parietal 

branches 


5.  Terminal 


A. 


Internal  iliac, 

anterior  trunk. 


muscu- 

,  vesical,  inferior  h hemorrhoidal, 
transverse  anterior  and  posterior 
perinseal,  artery  to  bulb,  artery  to 
corpus  cavernosum,  and  dorsal 
artery  of  the  penis. 
Ilio-lumbar. 
posterior  trunk  \  Lateral  sacral. 

Gluteal,  superficial  and  deep  branches. 
External  iliac.    Becomes  femoral  below  Poupail's  ligament. 
Feep  epigastric.    Branches :  pubic  and  deferential. 
Feep  circumflex  iliac. 
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The  veins  correspond  to  the  arteries,  but  tlie  visceral  veins  from  tlie 
jtomach,  intestine,  spleen  and  pancreas  form  the  portal  vein,  which 
Ireaks  up  into  a  venous  plexus  within  the  liver.    From  this  plexus 
[rise  the  hepatic  veins,  the  trunks  of  which  open  into  the  inferior  vena 
•ava  where  it  is  imbedded  in  the  caval  fissure  of  the  liver.   The  imme- 
liate  tributaries  of  the  portal  vein  are  the  gastric,  the  splenic  (which 
isiially  receives  the  inferior  mesenteric  in  addition  to  those  corresponding 
.0  the  branches  of  the  splenic  artery)  and  the  superior  mesenteric,  iojs.ao 
I    The  veins  of  the  non-digestive  viscera  and  abdominal  parietes  termi- 
nate in  the  inferior  vena  cava,  except  the  left  spermatic  vein,  which 
usually  ends  in  the  left  renal. 

TABLE  IX.— THE  SPINAL  NEEYES  IN  THE  ABDOMEN  AND  PELVIS. 

Lumbar  Nerves: 

Posterior  branches       ^  Internal.    Muscular  to  erector  spina'. 
rostenoi  Oiancnes  . .  ^  ^^^^^.^.^^l^    Muscular  and  cutaneous. 

(  1st,  2nd,  3rd  and  -ith,  with  communicating  branch  from 
Anterior  branches   . .  !     r2th  dorsal,  form  lumbar  plexus,  and  give  off  small 
(     twigs  to  quadratus  lumborum. 
(12  D.  1  L.)  lUo-  I  Muscular  to  transversalis  and  obliqui  abdominis. 

hypogastric   . . . .  \  Cutaneous  iliac  and  hypogastric  branches. 
(12  D.  1  L.)  Ilio-  J  Muscular  to  transversalis  and  obliqui  abdominis. 

'mguinal  (  Cutaneous  to  thigh  and  scrotum  or  labium. 

(1  D.  2  L.)  Genito-  j  Genital  or  muscular  to  cremaster. 

crural  (  Crural  or  cutaneous  to  thigh. 

(2  &  3  L.)  External  cutaneous  (see  lower  extremity). 
(,2,  3(S:4L.)  Anterior  crural  (see  lower  extremity).* 
Within  I  Muscular  to  iliacus. 
pelvis  \  Arterial  to  external  iliac. 
(2,  3  <S:4L.)  Obturator  (see  lower  extremity). 
(4th)  Communicating  to  lumbo-sacral  cord. 

Lumbosacral  cord=6i\i  lumbar. 

Sacral  Nerves  (see  lower  extremity). 

Posterior  branches.    Muscular  and  cutaneous. 

Anterior  branches.    With  lumbo-sacral  cord  form  sacral  plexus. 

Superior  gluteal.    (5  L.  1  S.) 

Small  sciatic,    (o  L.  1  &  2  S.) 

Inferior  gluteal  (sometimes  from  small  sciatic)  o  L.  1  &  2  S. 
Ferforating  cutaneous  to  buttock  (3  &  4  S.). 
Visceral,  joining  s^^npathetic. 

-  Pyrifurmis  (2  S.). 

i  Obturator  internus  and  gemellus  superior  (5  L.  1  S.). 
if„/c.,  ,7  .  /       Quadratus  femoris  and  gemellus  inferior  (twig  to  hip  joint). 
•    '^^^^^'^^^^       \  Levator  ani. 

I  Coccygeus. 
L  External  sphincter. 
Great  sciatic  (4  &;  5  L.  1,  2,  3  <fc  4  S.L 
f  Inferior  heemorrhoidal. 

C  Muscular  to  levator  ani,  ischio-cavemosus,  bulbo- 
Pudic    J  Perinaeal  \     cavernosus,  and  superficial  transversus  perinaei. 
(3  &  4  S.)  N  (  Cutaneous  to  periuseum. 

■n^„.„i  ^r.  r.f  }  Muscular  to  deep  transversus  perinaei. 

I^Dorsal  nerve  of  penis  |  Cutaneous  to  skin  of  penis. 


PART  IV 


DISSECTION    OF    THE    HEAD    AND  NECK. 

[The  Student  is  requested  to  read  the  *  Introduction  '  before  commenc- 
ing the  dissection  J  unless  he  has  done  so  on  a  p^evious  occasion."] 

Before  beginning  the  dissection  the  student  should  make  himself 
fully  acquainted  with  the  external  configuration  of  the  part,  and  the 
relation  of  surface-markings  to  deeper  structures.  If  he  has  already 
dissected  this  region,  he  should  make  the  incisions  necessary  for 
exposing  the  common  carotid  artery  and  the  third  part  of  the  sub- 
clavian artery,  and  may  also  advantageously  perform  the  operations 
of  laryngotomy  and  tracheotomy,  and  practice  extraction  of  the 
teeth  and  the  operation  for  plugging  the  posterior  nares,  which  last 
can  be  done  with  a  flexible  catheter.  Various  portions  of  the 
cranium  can  be  recognised  through  the  integuments,  and  should  be 
noted,  as  they  may  be  used  later  in  cerebral  localisation.  They  are 
the  glabella  or  nasal  erainence,  the  bregma^  the  lambda,  and  the 
external  occipital  protuberance  or  inion  in  the  middle  line  ;  and  the 
externcd  angular  process,  the  frontal  eminence,  the  zygomatic  arch,  the 
parietal  eminence,  the  mastoid  process,  the  temporal  ridge,  and  the 
superior  curved  line  on  either  side. 

The  superficial  appearances  on  the  face  will  be  described  more 
particularly  under  that  head,  and  reference  may  be  made  to  the 
section  now,  if  time  allows. 

In  the  neck,  the  median  line  is  the  boundary  of  the  dissection, 
and  presents  the  following  prominences  and  depressions,  from  above 
downwards.  The  symphysis  of  the  lower  jaw  ;  a  depression  cor- 
responding to  the  interval  between  the  anterior  bellies  of  the 
two  digastric  muscles  ;  the  projection  of  the  hyoid  bone,  the 
greater  cornua  of  which  can  be  felt  running  out  almost  horizon- 
tally on  each  side  in  some  subjects  ;  the  depression  correspond- 
ing to  the  thyro-hyoid  membrane  (obliterated  by  the  ascent  of  the 
thyroid  cartilage  during  deglutition) ;  the  prominent  pomum  Adami 
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of  the  thyroid  cartilage,  the  well  defined  pit  corresponding  to  the 
crico-thyroid  membrane  ;  and  the  prominent  ring  of  the  cricoid 
1  cartilage.    Below  this  may  occasionally  be  felt  the  isthmus  of  the 
I  thyroid  body,  and  even  the  trachea  above  and  below  it  in  a  thin 
I  subject,  and,  lastly,  the  sujDra-sternal  fossa.    On  each  side  (particu- 
larly in  women)  there  is  the  slight  projection  of  the  lateral  lobe  of 
the  thyroid  body. 

The  crico-thyroid  membrane  and  the  trachea  should  be  especially 
noticed,  as  the  positions  in  which  laryngotomy  and  tracheotomy  are 
performed. 

The  clavicle  and  sternum  and  the  stern o-clavicular  joints  bound 
the  dissection  below,  and  across  the  side  of  the  neck  the  prominence 
of  the  sterno-mastoid  marks  the  division  into  anterior  and  posterior 
triangles  ;  in  an  injected  body  the  carotid  artery  may  be  felt  near 
the  middle  of  the  anterior  border  of  this  muscle.  The  external 
jugular  vein,  if  full  of  blood,  will  probably  be  seen  crossing  the 
sterno-mastoid  obliquely,  and  may  be  opened  secundum  artem  by  an 
incision  parallel  to  the  muscle. 

After  the  dissection  of  the  neck  is  commenced,  and  sometimes 
before  in  thin  subjects,  two  important  bony  landmarks  may  be  dis- 
tinguished, the  prominent  transverse  process  of  the  atlas  below  the 
mastoid  process,  and  the  anterior  tubercle  of  the  transverse  process 
of  the  6th  cervical  vertebra  {carotid  tubercle  of  Chassaignac)  nearly 
opposite  the  lower  border  of  the  cricoid  cartilage. 

It  will  be  found  to  be  impossible  to  dissect  both  sides  of  the  head 
and  neck  simultaneously,  and  the  students  should  therefore  arrange 
to  work  together,  and  to  take  turns  at  dissecting  and  reading. 

The  dissection  of  both  sides  of  the  scalp  should  be  completed  on 
the  first  day,  in  order  that  the  brain  may  be  removed  on  the  second 
morning. 

The  Scalp. 

[The  head  being  shaved  and  raised  on  a  block,  one  incision  is  to 
be  carried  from  the  root  of  the  nose  to  the  occiput,  and  another  at 
right  angles  to  it  from  the  front  of  the  ear  across  the  head  to  the 
corresponding  point  on  the  opposite  side,  and  the  flaps  thus  marked 
out  are  to  be  dissected,  beginning  at  the  top  of  the  head.  Great 
care  must  be  taken  to  remove  only  the  skin  and  not  the  subcu- 
taneous tissues,  which  are  very  thin ;  the  best  guides  are  the  roots 
of  the  hair,  which  should  be  exposed  on  the  under  surface  of  the 
flaps.  The  flaps  having  been  turned  down  to  the  level  of  the  brow 
in  front,  and  the  occipital  protuberance  behind,  the  dissector  may, 
if  he  choose,  attempt  to  define  the  small  muscles  of  the  external 
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ear,  which  are  seldom  well  developed.  A  portion  of  the  scalp  may  be 
excised  and  its  structure  examined.] 

The  Scalp  consists  of  many  structures  (Fig.  182).  In  the  portion 
covering  the  vertex  these  are  as  follows,  from  without  inwards. 
1 .  EindermiSy  covering  the  papillae,  prolonged  into  the  hair  follicles 


Fig.  182. 


and  continuous  with  the  linings  of  the  sudoriparous  and  sebaceous 
ducts.  2.  Cutis  vera,  containing  sebaceous  follicles  and  arrectores 
^  ^  inlorum  muscles.  3.  Fanniculus  adiposus,  consisting  of  ovoid  lobules 
of  fat  arranged  side  by  side,  with  their  long  axes  at  right  angles  to  the 
surface.  The  hair  bulbs  and  sudoriparous  coils  lie  in  the  upper  part  of 


Fig. 


182. — Section  of  the  scalp  (after  Poirier). 


1.  Arrectores  pilorum. 

2.  Epidermis. 

3.  Sebaceous  glands. 

4.  Cutis  vera. 

o.  Interlobular  process. 

6.  Panniculus  adiposus. 

7.  Hair  bulb. 

8.  Galea  aponeurotica. 


9.  Sudoriparous  gland. 

10.  Tela  conjunctiva. 

11.  Interlobular  process 

tissue. 

12.  Pericranium. 

13.  Branch  of  temporal  artery. 

14.  Bone. 


of  fibrous 
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'  this  layer,  and  the  temporal  and  other  vessels  in  the  lower.  4.  Galea 
aponeurotica — the  tendon  of  the  occipito  frontalis — covering  the 
vertex  and  prolonged  laterally  over  the  temporal  fascia  and  zygoma 
to  be  lost  upon  the  face.  It  is  connected  with  the  deep  surface 
of  the  derm  by  fibrous  processes,  which  pass  between  the  fat  lobules 
of  the  panniculus  adiposus. 

The  scalp  so  constituted  is  connected  with  the  pericranium  by  a 
loose  connective  tissue,  the  tela  conjunctiva,  with  large  intercom- 
municating spaces.  Any  blood  or  pus  effused  in  this  subaponeurotic 
space  tends  to  spread  over  the  whole  cranium^ while  like  collections  A 
in  the  scalp  itself  are  sharply  circumscribed VyiUfC^i  (S  Ht^UtC^C 

In  the  frontal  and  occipital  regions  the  galea  aponeurotica  is  oj^ 
partially  replaced  by  the  muscular  fibres  of  the  occipito-frontalis  ;  A^i^g^J^ 
and  in  the  temporal  region  the  aponeurosis  gives  attachment  to  the   7  ^ 
anterior  and  superior  auricular  muscles.  f  %*.#Jy 

The  Muscles  of  the  Pinna  (Fig.  183),  are  the  auricularis 
superior,  the  auricularis  anterior,  and  the  auricularis  posterior 
(attollens,  attrahens  and  retrahens  auriculam).  The  names  sufficiently 
indicate  their  positions,  and  they  are  all  inserted  into  the  pinna, 
the  anterior  arising  from  the  anterior  part  of  the  aponeurosis  of  the 
occipito-frontalis,  and  being  inserted  into  the  helix  ;  the  superior 
from  the  middle  part  of  the  same  aponeurosis,  and  inserted  into 
the  fossa  of  the  antihelix  ;  and  the  posterior,  which  consists  of  two 
or  three  stronger  bundles  of  fibres,  arising  from  the  mastoid  process 
and  passing  to  the  back  of  the  concha.  They  rarely  have  any 
power  of  moving  the  pinna,  but  may  slightly  modify  its  shape,  and 
the  anterior  and  superior  muscles  may  act  with  the  occipito-frontalis 
as  tensors  of  the  galea  aponeurotica.  Minute  intrinsic  muscles  are 
also  present,  but  these  will  not  repay  dissection. 

[The  muscular  fibres  of  the  occipito-frontalis  are  to  be  cleaned 
both  on  the  forehead  and  on  the  occiput,  care  being  taken  not  to 
damage  the  intervening  aponeurosis,  or  the  nerves  w^hich  pierce 
the  muscle  at  several  points  and  communicate  on  its  substance.] 

The  Occipito-frontalis  (Fig.  183). — The  anterior  belly  (2)  has 
no  bony  attachment,  but  blends  at  its  origin  with  the  fibres  of  the 
orbicularis  palpebrarum,  pyramidalis  nasi,  and  corrugator  supercilii. 
The  posterior  belly^  arises  from  the  outer  (lialf  o^ two-thirds  of  the 
superior  curved  line  of  the  occipital  bone,  and  very  slightly  from 
the  mastoid  process  of  the  temporal  bone,  and  is  separated  from  its 
fellow  by  a  triangular  interspace  which  is  occupied  by  a  prolongation 
of  the  galea  aponeurotica.     Both  bellies  are  inserted  into  the  galea. 
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The  muscle  wrinkles  the  forehead  transversely,  elevates  the  eyebrow?, 
and  slightly  aids  in  raising  the  upper  lid  :  in  some  persons  it  may 
also  be  made  to  move  the  entire  scalp  backwards  and  forwards  by 
the  alternating  contractions  of  its  two  bellies ;  and  in  association  with 
the  auricular  muscles  it  probably  aids  the  circulation  of  lymph  in 
the  spaces  of  the  tela  conjunctiva  by  tensing  the  galea  aponeurotica. 
It  is  su]02jlied  by  the  facial  nerve. 

Cutaneous  Vessels  and  Nerves  (Figs.  183,  184). — In  front 
of  the  ear  will  be  found  branches  of  the  three  divisions  of  the  5th 
nerve  and  branches  of  the  facial  nerve,  together  with  ramifications 
of  the  ophthalmic  anil  temporal  vessels.  Behind  the  ear  are,  the 
posterior  auricular  branch  of  the  facial  nerve,  the  auricular  branch 
of  the  vagus,  the  great  auricular  and  small  occipital  of  the  cervical 
plexus,  the  great  occipital  from  the  posterior  branch  of  the  second 
cervical  nerve,  and  sometimes  the  third  occipital  from  the  third 
cervical  nerve,  together  with  the  posterior  auricular  and  occipital 
arteries.  It  must  be  borne  in  mind  that  the  sensory  branches 
of  the  5th  nerve,  although  chiefly  important  to  the  dissector 
in  their  relation  to  the  skin,  give  branches  to  the  muscles  with 
which  they  are  in  contact,  and  these  unite  with  the  motor  fila- 
ments derived  from  the  facial  nerve.  In  the  limbs,  both  sensory 
and  motor  nerves  are  supplied  to  the  nmscles  from  a  single  nerve 
trunk. 

The  Supra-orhital  nerve  (8)  [first  div.  of  5th]  will  be  most  readily 
found  by  feeling  for  the  supra-orbital  notch,  and  then  cutting  through 
the  occipito-frontalis  at  that  spot.  It  divides  into  two  branches 
within  the  orbit,  the  larger  passing  through  the  notch  or  foramen, 
the  smaller  through  a  shallow  groove  internal  to  the  notch.  The 
twigs  pierce  the  occipito-frontalis,  and  supply  the  skin  nearly  as  far 
as  the  lambdoid  suture. 

The  Supra-trochlear  nerve  (6)  [first  div.  of  5th]  is  a  small  nerve 
which  leaves  the  orbit  at  its  inner  angle,  and  supplies  the  skin  of 
the  forehead  after  piercing  the  occipito-frontalis. 

The  Supra-orhital  artery  (Fig.  184,  2)  [ophthalmic]  accompanies 
the  supra-orbital  nerve,  and  also  gives  superficial  branches  to  the 
occipito-frontalis  muscle  and  integument. 

The  Frontal  artery  (i)  [ophthalmic]  is  of  small  size,  and  accom- 
panies the  supra-trochlear  nerve. 

The  Biipra-orhital  and  Frontal  veins  unite  to  form  the  angular 
vein,  which  is  the  commencement  of  the  facial  vein  ;  they  commu- 
nicate freely  with  the  ophthalmic  vein. 

The  Tem])oral  branch  of  the  Temijoro-malar  nerve  (Fig.  183,  10) 
[second  div.  of  5th]  will  be  found  with  difficulty,  as  it  is  of  small  size. 


NERVES  OF  THE  SCALP. 


— Nerves  of  the  scalp  and  face  (from  Hirschfeld  and  Leveille) . 


Fig.  183. 

1.  Anterior  auricular  muscle. 

2.  Anterior  belly  of  occipito-frontalis. 

3.  Auriculo -temporal  nerve. 

4.  Temporal  branches  of  facial  nerve 

(7th). 

5.  Supra-auricular  muscle. 

6.  Supra-trochlear  nerve  (5th). 

7.  Posterior  belly  of  occipito-fron- 

talis. 

8.  Supra-orbital  nerve. 

9.  Posterior  auricular  muscle. 

10.  Temporal    branch    of  temporo- 

malar. 

11.  Small  occipital  nerve. 

12.  Malar  branches  of  facial  nerve. 

13.  Posterior  auricular  nerve  (7th). 

14.  Malar  branch  of  temporo-malar 

nerve  (5th)  (ramus  subcutaneus 
malae) . 

15.  Great  occipital  nerve. 

16.  Infra-orbital  branches  of  facial 

nerve  (7th). 


17.  Facial  nerve. 

18.  Nasal  nerve  (5th). 

19.  Cervico- facial  division  of  facial. 

20.  Infra-orbital  nerve  (5th). 

21.  Branches  to  digastric  and  stylo- 

hj^oid  (facial). 

22.  Tempore- facial  division  of  7th. 

23.  Great  auricular  nerve. 

24.  Buccal  branches  of  facial  neive. 

25.  Trapezius. 

26.  Buccal  nerve  (5th). 

27.  Splenius  capitis. 

28.  Masseter. 

29.  Sterno -mastoid.  ^  -Jk* 

30.  Supra -maxillary  branches  of  facial 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  Mental  nerve  (otli). 

33.  Platysma. 

34.  Infra-maxillary  branches  of  facial 

nerve  (7th). 
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It  pierces  the  temporal  fascia  imriiediately  above  the  zygoma,  and  is 
distributed  to  the  neighbouring  skin, 

The  Auriculo-temyoral  nerve  (3)  [third  div.  of  5th]  lies  imme- 

1^  diately  in  front  of  the  ear  and  close  to  the  temporal  artery. 
Emerging  from  beneath  the  parotid  gland  it  passes  up  the  side  of 
the  head  with  the  temporal  artery,  and,  after  giving  branches  to  the 
pinna  above  the  meatus  and  to  the  meatus  itself,  is  distributed  to 

^  the  skin  of  the  temporal  region. 
^  Tem'poral  branches  of  the  facial  nerve  (4)  [7th]  will  be  found 
running  obliquely  over  the  zygoma  to  the  temple,  where  they  join 
with  the  several  branches  of  the  5th  already  described,  and  supply 
the  orbicularis  palpebrarum,  the  corrugator  supercilii,  the  anterior 
belly  of  the  occipito-frontalis,  and  the  anterior  and  superior  auricular 
muscles. 

The  Temporal  artery  (6)  [external  carotid]  is  found  in  front  of 
the  ear,  and  after  giving  oil"  some  facial  branches,  an  orbital  branch 
which  runs  above  the  zygoma  between  the  layers  of  the  temporal 
fascia,  it  divides  into  anterior  and  posterior  branches.  The  anterior 
lies  upon  the  temporal  fascia,  and  is  subcutaneous  ;  it  reaches  as 
far  forward  as  the  forehead,  and  anastomoses  with  the  supra-orbital 
artery.  The  posterior  turns  back  above  the  ear  and  anastomoses 
with  the  occipital  artery. 

The  Temporal  vein  is  formed  by  branches  corresponding  to  those 
of  the  artery,  and  enters  the  parotid  gland  to  join  the  internal  maxil- 
lary vein  and  form  the  temporo-maxillary  trunk.  The  veins  do 
not  accompany  the  arteries  in  the  scalp.  Both  run  in  the  deep 
portion  of  the  panniculus  adiposus,  but  the  arteries  retract  in  their 
fibrous  canals  when  cut,  while  the  veins,  more  firmly  attached  to 
the  surrounding  connective  tissue  tend  to  gape  if  divided. 

Surgery. — It  is  on  the  anterior  branch  of  the  temporal  artery 
that  the  operation  of  arteriotomy  is  performed,  when  it  is  desired  to 
abstract  blood  from  the  head.  In  the  operation  it  is  necessary  to 
make  only  a  puncture  in  the  artery,  and,  when  sufiicient  blood 
has  flowed,  to  divide  the  vessel,  in  order  that  the  ends  may  be  able  to 
retract  and  prevent  the  formation  of  a  false  aneurism. 

[I  The  Posterior  Auricidar  nerve  (li)  [facial]  will  be  found  imme- 
diately behind  the  ear,  and  running  over  the  mastoid  process  with 
an  accompanying  artery.  It  is  distributed  to  the  posterior  belly  of 
the  occipito-lrontalis,  to  the  posterior  auricular  muscles,  and  to  the 
superior  if  this  be  not  supplied  by  the  temporal  branch  ;  as  well  as 
to  the  minute  muscles  of  the  posterior  part  of  the  auricle. 

The  Posterior  Auricular  artery  (Fig.  184,  8)  [external  carotid] 
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jaccompanies  the  nerve  in  this  part  of  its  course,  and  is  distributed 
I'by  its  auricular  branch  to  the  pinna,  and  by  its  mastoid  branch  to 
fthe  skin  behind  it ;  anastomosing  with  the  temporal  and  occipital 
j arteries.    Its  vein  opens  into  the  external  jugular. 


Fig.  184. 


Fig.  384. — Arteries  of  the 

1.  Frontal  arter5\ 

2.  Supra-orbital  artery. 

3.  Angular  artery. 

4.  Branch  of  lachrymal  artery. 

5.  Transverse  facial  artery. 

6.  Superficial  temporal  artery. 

7.  Lateral  nasal  artery. 

8.  Posterior  auricular  artery. 

9.  Superior    coronary    artery  and 

artery  to  septum. 

10.  Internal  maxillary  artery. 

11.  Inferior  coronary  artery. 


lip  and  face  (after  Henle). 

12.  Occipital  artery. 

13.  Facial  artery. 

14.  Ascending  pharyngeal  artery. 

15.  Inferior  labial  artery. 

16.  Sterno-mastoid  branch  of  occipital 

artery. 

17.  Lingual  artery. 

18.  Sterno-mastoid  branch  of  carotid 

artery. 

19.  Submental  artery. 

20.  Hyoid  branch  of  lingual  artery. 

21.  Superior  thyroid  artery. 
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The  Great  Auricular  nerve  (Fig.  183,  23)  [2nd  and  3rd  cervical 
nerves]  ascends  to  the  pinna,  to  which  it  gives  nnmerous  auricular 
branches,  principally  on  its  posterior  surface,  forming  a  junction 
with  the  posterior  auricular  nerve.  It  supplies  also  a  small  mastoid 
branch  to  the  skin  over  the  mastoid  process. 

The  Small  Occipital  nerve  (11)  f^ncl,  o^  gncl  and  3rd  cervical 
/j>[  J)  nerve]  will  be  found  about  an  inch  behind  the  mastoid  process  and 
^  posterior  margin  of  the  sterno-mastoid.    It  is  a  small  nerve, 

and  passes  directly  upwards  to  supply  the  scalp,  giving  also  occa- 
sionally a  branch  to  the  pinna. 

The  Great  Occipital  nerve  (i^)  [posterior  division  of  2nd  cervical 
nerve]  is  a  large  nerve,  and  will  be  found  piercing  the  trapezius 
muscle  near  the  occipital  protuberance.  Its  branches  lie  over  the 
posterior  part  of  the  occipito-frontalis  and  are  distributed  to  the 
scalp,  communicating  with  the  small  occipital  nerve  and  with  the 
fellow  nerve  of  the  opposite  side. 
.  ^  The  Third  or  Smallest  Occipital  nerve  is  an  occasional  branch  of 
'  ^  *  the  posterior  division  of  the  3rd  cervical  nerve,  distributed  to  the 
occipital  region  internally  to  the  great  occipital. 

The  Occipital  Artery  (Fig.  184,  12)  [external  carotid]  lies  close 
to  the  great  occipital  nerve,  but  its  relation  to  it  is  inconstant.  It 
ramifies  on  the  back  of  the  scalp,  anastomosing  vdth  the  artery  of 
the  opposite  side,  and  with  the  posterior  auricular  and  temporal 
arteries  of  the  same  side.  The  vein  usually  joins  the  deep  plexus 
beneath  the  complexus  muscle. 

The  Temporal  Fascia  will  be  fully  exposed  by  removing  the 
temporal  artery  and  the  branches  of  nerves  over  it.     It  is  attached 
above  to  the  superior  temporal  ridge  on  the  frontal,  parietal,  and 
temporal  bones,  and  below  it  splits  to  be  connected  to  both  lips 
of  the  upper  border  of  the  zygoma,  enclosing  between  its  layers 
L  ^  some  fat,  a  small  orbital  branch  of  the  temporal  artery,  and 
HkLI  \        temporal  branch  of   the   orbital  nerve   from  the  superior  I  i 
*^'*'*J  maxillary.     It  is  p)ierced  by  the  middle  temporal  artery  and  the  ^ 
temporal  branch  of  the  orbital  nerve,  and  gives  origin  by  its  deep 
surface  to  fibres  of  the  temporal  muscle.     It  is  related  externally 
to  the  temporal  j)ortion  of  the  galea  aponeurotica  which  passes 
downwards  over  the  zygoma  to  the  face  ;  and  internally  is  sepa- 
rated from  the  temporal  muscle  by  a  quantity  of  fat. 

The  Temporal  Muscle  ^ill  be  exposed  in  part  by  removing  the 
fascia  covering  it.  It  arises  from  the  frontal  sphenoid  parietal  and 
temporal  bones,  between  the  superior  temporal  ridge  and  the 
pterygoid  ridge  of  the  sphenoid,  and  from  the  under  surface  of  the 
temporal  fascia.    Its  fibres  are  seen  to  converge  to  a  tendon,  which 
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(Will  be  found  in  a  subsequent  dissection  to  be  insertal  into  the  tip 
iand  inner  aspect  of  the  coronoid  process  of  the  lower  jaw. 

The  Lymphatics  of  the  scalp  (Fig.  185),  are  closely  associated 
I  with  the  veins.    The  mid -frontal  region,  together  with  the  face,  is 


Fig.  185. 


Fig.  185. — Diagram  showing  the  superficial  lymphatic  regions  of  the  head  and 

neck.    (W.  A.) 

(The  deep  cervical  glands  are  indicated  by  lighter  shading). 
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drained  by  the  submaxillary  glands  ;  tlie  lateral  frontal  and  the  ' 
anterior  temporo-parietal  regions  (in  front  of  a  line  drawn  vertically  1 
upwards  from  the  pinna),  by  the  pre-auricular  or  parotid  glands  i 
which  overlie  the  parotid  salivary  gland,  and  partly  by  the  sub-  I 
maxillary  gland  ;  the  posterior  parieto-temporal  region  by  the  ! 
mastoid  or  retro-auricular  glands  upon  the  mastoid  process  ;  the 
occi]3ital  region  by  the  occipital  glands  lying  below  the  superior 
curved  line  of  the  occipital  bone.    An  enlargement  of  the  occipital 
and  mastoid  glands,  with  perhaps  the  posterior  cervical  chain,  is 
usually  an  indication  of  scalp  irritation  by  pediculi.     The  lymph 
from  all  these  sources  is  eventually  poured  into  the  deep  cervical 
glands. 

Eemoval  of  the  Brain. 

[Both  sides  of  the  scalp  having  been  dissected,  the  knife  should 
be  drawn  around  the  skull,  marking  out  a  line  an  inch  above  the 
orbit  in  front,  and  half  an  inch  above  the  occipital  protuberance 
behind,  and  passing  through  the  tempojal  muscle  between  those 
points.  The  outer  plate  of  the  skull  is  to  be  sawn  through,  special 
care  being  taken  at  the  anterior  and  posterior  extremities  of  the 
temporal  ridge,  and  at  the  occiput.  With  the  chisel  the  remaining 
thickness  of  the  skull  can  then  be  readily  divided  without  injuring 
the  brain,  and  the  calvaria  may  be  removed.]. 

Upon  Removing  the  Skull-eap  will  be  seen  the  rough  outer 
surface  of  the  dura  mater,  and  it  should  be  noticed  that  it  formed 
the  internal  periosteum  of  the  calvaria,  now  left  bare.  The  inner 
surface  of  the  Skull-cap  presents  a  longitudinal  groove  nearly  in 
the  median  line,  corresponding  to  the  superior  longitudinal  sinus, 
and  joining  the  grooves  for  the  lateral  sinus,  usually  a  little  to 
the  right  of  the  middle  line  and  opposite  the  external  occipital 
protuberance.  On  each  side  of  the  longitudinal  groove  may 
frequently  be  seen  depressions  of  variable  size,  corresponding  to 
the  Pacchionian  bodies.  The  grooves  for  the  middle  meningeal 
vessels  will  be  seen  chiefly  on  the  inner  surface  of  the  parietal 
and  temporal  bones.  The  Dura  inciter  is  cream  coloured,  but  often 
has  a  bluish  appearance  when  its  translucency  allows  the  veins 
of  the  surface  of  the  brain  to  be  partially  seen.  On  each  side 
of  the  middle  line  are  usually  found  the  Pacchionian  bodies, 
hypertrophied  villi  of  the  arachnoid,  projecting  through  the 
dura  mater  and  indenting  the  skull.  Eamifying  upon  the  dura 
mater  is  the  large  middle  meningeal  artery  [internal  maxillary], 
and  in  a  well-injected  body  the  anterior  meningeal  [ethmoidal]  and 
posterior  meningeal  (ascending  pharyngeal)  may  sometimes  be  seen. 
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j'he  meningeal  arteries  are  the  principal  nutrient  vessels  of  the 
jjones  as  well  as  of  the  membranes. 

The  Meningeal  Veins  (vena3  comites)  accompany  the  arteries, 
nd  terminate  chiefly  in  the  interntil  maxillary,  ethmoidal,  verte- 
ral,  ascending  pharyngeal,  and  occipital  veins,  and  in  the  sinuses 
'  f  the  dura  mater. 

!The  Sinuses  are  the  intracranial  canals  in  which  terminate  the 
eins  of  the  brain,  orbit,  and  diploe.  They  differ  from  the  ordi- 
ary  veins,  (l)  in  the  rigid  nature  of  their  walls,  w^hich  consist 
f  a  layer  of  the  dura  mater  lined  with  venous  endothelium,  and 
remain  patent  when  divided  ;  (2)  in  having  no  valves  ;  and  (3)  in 
pat  their  tributaries  join  them  in  a  direction  contrary  to  that  of  the 
purrent  of  blood  within  them. 

I  The. Superior  Longitudinal  Sinus  (Fig.  186,  i)  should  be 
jopened  at  once.  It  commences  in  a  small  vein,  which  enters  the 
jskull  from  the  nose  through  the  foramen  coecum,  and,  running  along 
the  whole  length  of  the  upper  border  of  the  falx  cerebri,  it  ends  in 
the  right  lateral  sinus.  It  is  formed  by  a  ^splitting  of  the  dura 
mater,  and  its  canal  is  trianguLar  in  section,  and  traversed  by  small 
tendinous  cords  {chordce  JVillidi).  It  receives  superior  cerebral^ 
diploic,  meningeal,  and  pericranial  veins  (through  the  parietal 
foramina)  ;  the  orificas  of  its  tributaries  all  pointing  from  behind 
forwards,  i.e.  in  the  opposite  direction  to  the  current  of  blood  in 
the  sinus  itself. 

[The  dura  mater  is  to  be  divided  longitudinally  on  each  side  of 
the  sinus  and  turned  down.  By  this  means  the  subdural  space  will 
be  opened,  and  the  arachnoid  membrane  will  be  seen  reflected  over 
the  pia  mater  covering  the  brain.  By  slightly  separating  the  two 
hemispheres  of  the  brain  with  the  handle  of  tlie  knife,  the  falx  cere- 
bri will  be  exposed,  and  must  be  detached  from  the  crista  galli  of  the 
ethmoid  bone.] 

Removal  of  the  Brain. — The  head  being  tilted  a  little  back- 
wards, the  anterior  lobes  of  the  cerebrum  are  to  be  raised,  when  the 
Olfactory  nerves  and  bulbs  (1st  pair)  will  probably  be  detached 
with  them  from  the  cribriform  plate  of  the  ethmoid  bone,  or  if 
not,  they  can  be  readily  displaced  with  the  handle  of  the  knife.  The 
Ojptic  Nerves  (2nd  pair)  of  large  size,  will  be  seen  close  to  the  anterior 
clinoid  processes,  and  should  be  divided,  when  the  Internal  Carotid 
Arteries  will  be  brought  into  view,  and  must  also  be  cut,  together 
with  the  infundibulum  attached  to  the  pituitary  body  in  the  m^iddle 
line.  The  3rd  pair  (motores  oculorum)  will  be  seen  piercing  the 
rlura  mater  behind  and  a  little  external  to  the  carotid  arteries,  and 
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behind  the  anterior  clinoid  process,  and  after  dividing  these,  the 
tentorium  cerebelli  will  be  brought  into  view,  with  the  slender  4th 
nerve  (patheticus  vel  trochlearis)  on  each  side,  at  the  point  of  the 
decussation  between  its  free  and  attached  borders,  a  little  behind 
and  external  to  the  posterior  clinoid  process.    The  tentorium  is  to 
be  divided  on  each  side  by  carrying  the  knife  backwards  and  out- 
wards, parallel  to  the  margin  of  the  petrous  bone,  and  the  4th  pair 
will  be  cut  at  the  same  time.     The  tentorium  having  been  turned 
aside,  the  remaining  cranial  nerves  will  be  exposed,  and  must  be 
cut,  in  their  numerical  order.   The  5th  pair  (trifacial)  will  be  found 
to  be  composed  each  of  two  roots,  the  larger  and  superior  one  being 
chiefly  sensory,  and  the  deeper,  which  is  anterior  at  its  origin, 
chiefly  motor  in  function.     The  6th  pair  (abducentes)  lie  nearer  the 
median  line  below  the  posterior  clinoid  processes.    The  7th  or 
facial,  and  the  8th  or  auditory^  the  latter  behind  and  below  the 
former  and  connected  with  it  by  a  band  of  fibres  called  the  pars  in- 
termedia, are  seen  on  each  side  entering  the  internal  auditory 
meatus  with  the  auditory  vessels.     The  9th  nerve  or  glosso-jjharyn- 
geal  runs  with  the  10th  or  vagus,  and  the  11th  or  spi7ial  accessory, 
to  pierce  the  dura  mater  at  a  point  external  to  the  jugular  eminence 
of  the  occipital  bone,  and  appear  in  the  angle  between  the  lateral 
and  inferior  petrosal  sinuses,  where  these  are  about  to  pierce  the 
jugular  foramen  before  uniting  to  form  the  jugular  vein.   The  9th  is 
the  highest  of  the  three,  and  has  a  separate  dural  aperture,  while  the 
11th  is  joined  by  spinal  filaments  which  pass  upwards  from  the 
spinal  canal.    The  three  nerves  disappear  through  the  foramen  lace- 
rum  posterius  or  jugular  foramen  with  the  sinuses  named.   The  12th 
(hypoglossal)  nerve  consists  of  two  bundles  placed  near  the  median 
line,  which  pierce  the  dura  mater  separately  between  the  jugular 
eminence  and  foramen  magnum  and  then  pass  together  through 
the  anterior  condyloid  foramen.    At  the  point  of  junction  between 
the  falx  cerebri  and  the  tentorium  will  be  found  the  straight  sinus, 
joining  the  lateral  and  superior  longitudinal  sinuses  at  the  torcular 
Herophili  :  it  receives  anteriorly  the  inferior  longitudinal  sinus, 
which  runs  in  the  free  border  of  the  falx  cerebri,  and  the  veins 
of  Galen,  passing  from  the  velum  interpositum  ;  and  in  its  course 
it  is  joined  by  the  superior  cerebellar  veins. 

The  knife  is  now  to  be  pushed  through  the  foramen  magnum  so 
as  to  divide  all  the  parts  passing  into  the  skull,  viz.,  the  spinal  cord 
and  its  membranes,  the  two  vertebral  arteries,  the  small  spinal 
vessels,  and  the  two  spinal-accessory  nerves ;  and  it  should  be 
noticed  that  the  cord  can  be  cut  considerably  lower  than  the  point 
at  which  the  vertebral  arteries  enter  the  spinal  canal.    The  brain 
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m  now  be  lifted  out  of  the  skull,  by  slipping  the  fingers  beneath 
jhe  cerebellum  and  allowing  the  head  to  fall  back. 

[Before  placing  the  brain  in  methylated  spirit,  the  dissectors  should 
[pick  off  the  arachnoid  and  the  pia  mater  from  the  base,  and  carefully 
ay  out  the  nerves  in  their  proper  positions,  taking  care  not  to  interfere 
with  the  arteries.  *  The  brain  should  be  placed  in  a  pan  with  the  base 
ip wards,  and  with  a  piece  of  calico  bandage  beneath  it,  so  that  it  may 
36  easily  lifted  out ;  but  if  it  is  too  decomposed  to  be  Avorth  pre- 
serving, the  vessels  at  its  base  should  be  dissected  at  once.  After 
;emoval  of  the  brain  the  points  of  exit  of  the  various  nerves  should 
be  carefully  examined  at  the  base  of  the  skull.] 

The  Dura  Mater  and  Sinuses  of  the  Skull. 

I  The  Dura  Mater  is  a  strong  fibrous  membrane  lined  internally 
[with  endothelium,  and  firmly  attached  by  its  outer  surface  to  the  base 
lof  the  skull,  especially  at  the  sutures.  It  sends  processes  through 
the  several  foramina  to  form  sheaths  for  the  nerves,  and  splits  in 
*  certain  situations  to  form  the  sinuses,  and  to  enclose  the  Gasserian 
ganglion  and  pituitary  body.  It  is  inflected  to  form  three  pro- 
cesses, the  falx.  cerebri,  the  falx  cerebelli,  and  the  tentorium 
cerebelli ;  and  below  is  continuous  with  the  dura  mater  of  the 

,  spinal  cord  through  the  foramen  magnum,  to  the  margin  of  which  it 

I  is  closely  attached. 

i  The  Falx  Cerebri  (Fig.  186,  2)  or  falx  major  is  a  vertical 
sickle-shaped  process  of  dura  mater,  placed  between  the  two  hemi- 
spheres of  the  cerebrum.  Above  it  is  convex  and  connected  to  the 
skull  in  the  middle  line,  below  it  is  free  and  concave,  and  is  directed 
towards,  though  it  does  not  actually  reach,  the  corpus  callosum. 
It  is  attached  in  front  to  the  crista  galli  of  the  ethmoid  bone  ; 
and  behind,  where  it  is  much  deeper,  to  the  internal  occipital  pro- 
tuberance and  to  the  mid-line  of  the  tentorium  cerebelli.  The 
superior  and  inferior  longitudinal  sinuses  run  along  its  upper  and 
lower  borders,  and  the  straight  sinus  lies  between  it  and  the  ten- 
torium. 

The  Tentorium  Cerebelli  (Fig.  186,  8)  is  the  process  of  dura 
mater  placed  between  the  cerebrum  and  cerebellum.  Wlien  perfect 
its  free  margin  bounds  an  oval  opening,  through  which  pass  the 
crura  cerebri  with  the  corpora  quadrigemina,  the  superior  peduncles 
of  the  cerebellum,  and  the  posterior  cerebral  arteries.  It  is  attached 
in  front  to  the  anterior  and  posterior  clinoid  processes  of  the  sphenoid 
bone,  and  to  the  superior  border  of  the  petrous  bone,  there  splitting 
to  form  the  superior  petrosal  sinus  ;  and  behind,  to  the  margins  of  the 
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groove  for  the  lateral  sinus  on  the  occipital,  parietal,  and  temporal 
bones. 

The  Falx  Cerebelli  (Fig.  186,  14),  or  faJx  minor  lies  helow 
the  tentorium  in  the  median  line,  and  is  attached  to  the  median 
ridge  of  the  occipital  bone  nearly  as  far  as  the  foramen  magnum. 
It  is  of  small  prominence  and  generally  divides  below,  sending  a 
slip  to  each  side  of  the  foramen  magnum. 

Fi-.  186. 

7    5  3  < 


The  Inferior  Longitudinal  Sinus  (Fig.  186,  4)  runs  along 
the  lower  border  of  the  falx  major.    It  is  much  smaller  than  the 


Fig.  186.— Sinuses  of  the  skull  (side  view)  (from  Hirschfeld  and  Leveille). 


1.  Superior  longitudinal  sinus. 

2.  Falx  cerebri. 

3.  otli  nerve. 

4.  Inferior  longitudinal  sinus. 
0,  4tli  nerve. 

6.  Yenre  Galeni. 

7.  3rd  nerve. 

8.  Tentorium  cerebelli. 

9.  2nd  nerve. 

10.  Straight  smus. 

11.  Crista  galli  of  etlimoid.  * 

12.  Torcular  Herophili. 

13.  1st  nerve. 


l-l.  Falx  cerebelli. 

15.  6tli  nerve. 

16.  inh,  lOth  and  lltli  nerves. 

17.  7tb.  and  8th  nerves. 

18.  Vertebral  artery. 

19.  Eustachian  tube. 

20.  1st  cervical  nerve. 

21.  r2th  nerve. 

22.  Posterior  root  of   2nd  cervical 

nerve. 

23.  Anterior  root   of   2nd  cervical 

nerve. 

24.  Ligaraentum  denticulatum. 
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Itiperior  longitudinal  sinus  ( i),  and  bears  more  resemblance  to  a  true 
ein.  It  begins  about  the  middle  of  the  falx  and  opens  into  the 
traight  sinus. 

The  Straight  Sinus  (Fig.  186,  lo)  must  be  opened  along  the 
ine  of  attachment  of  the  falx  to  the  tentorium.  It  is  formed  by 
he  union  of  the  vence  Galeni  of  the  brain  with  the  inferior  longi- 
tudinal sinus,  and  receives  the  superior  cerebellar  veins.  It  opens 
nto  the  torcular  Herophili,  and  thus  connects  the  two  longitudinal 
Onuses. 

The  Occipital  Sinus  (Fig.  187,  i8)  is  formed  by  a  splitting 
of  the  falx  cerebelli.  It  communicates  above  with  the  torcular 
iHerophiii,  and  bifurcates  below  to  join  the  posterior  spinal  veins, 
its  branches  reaching  on  each  side  as  far  as  the  lower  end  of  the 
lateral  sinus. 

The  Torcular  Herophili  (Fig.  187,  21)  is  the  meeting  point 
of  the  superior  longitudinal,  straight,  occipital  and  two  lateral 
sinuses.  It  is  usually  situated  on  the  right  of  the  internal  occipital 
protuberance,  but  sometimes  to  its  left."^  The  occipital  diploic 
veins  commonly  open  into  it. 

The  Lateral  Sinuses  (Fig.  187,  20),  the  largest,  commence  at 
the  torcular  Herophili,  and  take  a  curved  course  to  the  foramen 
jugulare  on  each  side.  It  is  necessary  to  cut  through  the  tentorimn 
in  order  to  expose  the  cavity  of  the  .^ij^u^ which  will  be  found  to 
groove  the  occipital,  parietal,  and  temporal  bones,  and  the  joccipital 
bone  again  close  to  the  jugular  process.  It  receives  the  superior 
petrosal  sinus,  the  posterior  temporal  and  sometimes  the  occipital 
diploic  veins,  and  the  inferior  cerebral  and  cerebellar  veins  ;  and 
communicates  with  the  veins  of  the  exterior  through  the  mastoid 
and  posterior  condyloid  foramina.  Finally,  after  passing  through 
the  foramen  lacerum  posterius,  it  is  joined  by  the  inferior  petrosal^ 
sinus,  and  forms  the  internal  jugular  vein,  returning  nearly  the 
whole  of  the  blood  from  the  brain  ;  the  interval  between  the  two 
sinuses  at  the  foramen  lacerum  posterius  being  occupied  by  the  .9th^ 
lOtKand  ]_lth_nerves^  The  lateral  sinns  which  receives  the  superior 
l^gitucllntu  IS  usually  larger  than  its  fellow. 

The  portion  of  the  vessel  below  the  tentorium,  grooving  the 
mastoid  portion  of  the  temporal  and  the  jugular  process  of  the 
occipital  bone,  is  sometimes  known  as  the  sigmoid  sinus. 

*  Usually  the  longitudinal  sinus  becomes  dilated  a  little  to  one  side  of  tlie 
internal  occipital  protuberance,  oftener  the  right  side,  forming  the  torcular 
Herophili,  and  then  is  continued  into  the  corresponding  lateral  sinus.  The 
straight  sinus  is  continued  into  the  lateral  sinus  of  the  opposite  side,  and  a  cro>s 
branch  of  larger  or  smaller  size  passes  from  the  torcular  to  the  point  at  which  it  ^ 
makes  the  bend  to  the  left  or  ri.uht  as  the  case  mny  be.  ^-^-^/Jl^  »  ^^t*»  ^i*h 
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The  Superior  Petrosal  Sinus  (Fig.  187,  12)  will  be  exposed  1 

by  running  the  knife  along  the  upper  border  of  the  petrous  bone,  ^ 
from  which  the  tentorium  was  detached.     It  of  small  size,  and 

runs  from  the  cavernous  sinus  back  to  the  lateral  sinus,  just  where  I 


Fig.  187. 


21 


the  latter  turns  downwards  in  the  temporal  bone.  It  receives  tri- 
butaries from  the  cerebrum,  cerebellum,  and  internal  ear. 

The  Inferior  Petrosal  Sinus  (Fig.  187,  14)  will  be  opened  by 
carrying  the  knife  from  the  foramen  jugulare,  directly  forwards 


Fig.  187.— 'Dissection  of  the  sinuses  of  the  skull  and  cranial  nerves ;  the 
cavernous  sinus  dissected  on  the  left  side  (drawn  by  J.  T.  Gray). 


1.  3rd  nerve. 

2.  Optic  nerve. 

3.  4th  nerve. 

4.  Internal  carotid  artery. 

0.  Gasserian  ganglion  of  oth 
with  its  three  divisions. 

6.  Circular  sinus. 

7.  Superficial  petrosal  nerve. 

8.  Cavernous  sinus.* 

9.  6th  nerve. 


10.  Transverse  or  basilar  sinus. 

11.  7th  and  8th  nerves. 

12.  Superior  petrosal  sinus. 

13.  9th,  10th  and  11th  nerves, 
nerve,      14.  Inferior  petrosal  sinus. 

16.  12th  nerve  of  left  side. 
18.  Occipital  sinus. 

20.  Lateral  sinus. 

21.  Torcular  Herophili. 


*  The  spheno-parietal  sinus  should  be  represented  as  extending  along  the 
posterior  border  of  the  lesser  wing  of  the  sphenoid  to  open  into  this. 
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Llong  the  lower  border  of  the  petrous  bone  to  the  j^osterior  clinoid 
process.  It  communicates  in  front  with  the  cavernous  sinus,  and 
Ibehind  with  the  internal  jugular  vein,  after  passing  through  the 
foramen  jugulare  in  front  of  the  9th,  10th,  and  11th  nerves;  and 
is  brought  into  connection  with  its  fellow  by  the  transverse  or 
[basilar  sinus  (lo),  which  crosses  the  basilar  process  of  the 
occipital  bone. 

The  Cavernous  Sinus  (Fig.  187,  8)  is  placed  by  the  side  of  the 
pituitary  body,  and  requires  careful  dissection  on  account  of  the 
nerves  in  relation  Avith  it.  These  are  the  3rd,  4th,  ophthalmic 
division  of  the  5th,  and  6th,  and  their  positions  should  be  at  once 
ascertained.  The  3rd,  of  good  size  (i),  will  be  recognized  close 
behind  the  anterior  clinoid  process  ;  the  4th,  very  small  (3),  at  the 
point  of  decussation  of  the  free  and  attached  borders  of  the  tento- 
rium ;  the  entire  5th  nerve,  larger  than  the  others  and  somewhat 
flattened  out  (5),  is  seen  immediately  beneath  the  tentorium ; 
and  the  6th,  piercing  the  dura  mater  nearer  the  median  line,  upon 
the  basilar  jDrocess,  about  half  an  inch  below  the  posterior  clinoid 
process  (9).  The  sinus  receives  the  circular,  the  superior  petrosal, 
and  the  spheno-parietal  sinuses,  the  ophthalmic  vein,  and  a  com- 
municating vein  from  the  pterygoid  plexus  through  the  foramen 
lacerum  medium. 

[The  left  sinus  will  be  found  the  most  convenient  for  dissection, 
and  should  therefore  be  taken  first.  The  4th  nerve  is  to  be  followed 
out  carefully  to  the  sphenoidal  fissure  by  dividing  the  dura  mater 
with  a  sharp  knife,  and  the  3rd  should  be  taken  next.  The  dura 
mater  over  the  5th,  having  been  freely  divided,  should  be  torn  up 
from  the  bone,  by  which  means  and  a  very  little  dissection,  the 
Gasserian  ganglion  and  middle  meningeal  artery  will  be  brought 
fully  into  view.] 

The  Circular  Sinus  surrounds  the  pituitary  body,  and  brings 
into  communication  the  two  cavernous  sinuses. 

The  Spheno-parietal  Sinus  is  a  small  vessel  running  in  the 
fold  of  dura  mater  over  the  posterior  border  of  the  lesser  wing  of 
sphenoid.  It  receives  some  anterior  temporal  diploic  veins  and 
ends  in  the  cavernous  sinus. 

The  Gasserian  Ganglion  (Fig.  187,  5),  the  largest  of  the 
cranial  ganglia,  is  of  a  pinkish  colour,  and  is  placed  in  a  shallow 
fossa  upon  the  tip  of  the  superior  surface  of  the  petrous  portion  of 
the  temporal  bone,  enclosed  in  a  kind  of  pouch  of  dura  mater  known 
as  the  .'^pace  of  Meckel.  It  is  formed  upon  the  larger  or  sensory 
portion  of  the  5  th,  and  the  smaller  or  motor  portion  passes  beneath 
it.    From  the  ganglion  the  three  great  divisions  of  the  5th  are  to 
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be  traced  as  follows  : — The  first  or  ophthalmic  division  to  the 
sphenoidal  fissure  ;  the  second  or  superior  maxillary  division  to  the 
foramen  rotundum  ;  and  the  third  or  inferior  maxillary  division  to 
the  foramen  ovale.  The  motor  trunk  of  the  nerve  joins  this  last 
division  outside  the  skull,  after  passing  through  the  foramen  ovale. 
The  ophthalmic  division  is  seen  to  pass  along  the  outer  side  of  the 
cavernous  sinus,  and  to  give  off  its  nasal  branch  and  a  minute 
recurrent  branch  (Arnold)  to  the  tentorium  cerebelli  before  it 
enters  the  sphenoidal  fissure. 

A  small  recurrent  twig  given  off  outside  the  skull  from  the  3rd 
di^dsion  of  the  5th  enters  the  cranium  through  the  foramen  spino- 
sum,  and  divides  into  two  branches,  one  of  which  supplies  the 
great  wing  of  the  sphenoid,  the  other  pierces  the  petro-squamous 
suture  to  end  in  the  mucous  membrane  of  the  mastoid  cells. 

[The  6th  nerve  is  to  be  followed  by  dividing  the  dura  mater  over 
it,  and  will  be  found  to  lie  against  the  outer  side  of  the  carotid 
artery,  where  this  makes  its  sigmoid  turn  at  the  side  of  the  selL; 

Fig.  188. 


3rd  nerve  . 
4th  nerve  . 

5th  nerve  . 
6th  nerve  . 

Dura  mater 


Venous  canal.  Internal  carotid. 

turcica.  The  vessel  should  be  fully  defined,  and  an  attempt  made 
to  see  the  carotid  plexus  of  the  sympathetic  upon  it,  from  which  a 
branch  goes  to  join  the  6th.  It  will  render  the  dissection  more 
useful,  if  a  small  piece  of  the  lesser  wing  of  the  sphenoid  is  clipped 
off  with  the  bone  forceps  so  as  to  open  up  the  sphenoidal  fissure,  and 
the  nerves  can  then  be  careful!  v  followed  to  their  entrv  into  the 
orbit.] 

The  3rd  and  4th  nerA^es,  and  the  first  division  of  the  5th  nerve, 
have  been  seen  to  lie  in  the  outer  wall  of  the  cavtrnoas  sinus 
immediately  beneath  the  dura  mater  ;  and  between  them  and 
the  6th  nerve,  which  is  placed  against  the  carotid  artery,  is  the 

Fig.  188.— Diagi-am  of  left  cavernous  sinus  seen  in  section  from  behind 
(drawn  by  J.  T.  Gray). 
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1  venous  canal  through  which  the  blood  is  returned  from  the  orbit, 
j  The  wall  of  this  is  very  delicate,  and  can  seldom  be  defined ;  it  receives 
I  the  ophthalmic  vein,  the  spheno-parietal  sinus,  the  circular  sinus, 
I  find  a  vein  from  the  pterygoid  plexus  through  the  foramen  lacerum 
[medium,  and  opens  into  the  two  petrosal  sinuses  (Fig.  188). 

The  relation  which  the  nerves  hold  to  one  another  in  the  cavernous 
sinus  is  at  first  from  above  downwards  according  to  their  numerical 
order — i.e.  3,  4,  5,  6.  Before  they  reach  the  orbit,  however,  they 
jt'.hange  their  relative  positions,  and  at  the  sphenoidal  fissure  are 
placed  roughly  as  follows,  from  above  downward — 4,  5,  3,  6. 

If  the  fissure  has  been  opened  up  as  advised,  and  the  dissection 
be  carefully  made,  the  3rd  nerve  before  entering  the  orbit  w^ill  be 
found  to  divide  into  two  parts  (between  which  the  nasal  branch 


of  the  5th  takes  its  course),  and  the  5th,  after 


off  the  nasal 


nerve,  to  divide  into  the  frontal  and  lachrymal  branches.  The  order 
therefore  of  parts  passing  through  the  sphenoidal  fissure,  from  above 
downwards,  would  strictly  be  as  follows  (Fig.  189)  : — 

(  Fourth  nerve. 

\  Frontal  and  lachrymal  nerves  [5th]. 


Above  the  muscles. 


Between  the  heads  of 
external  rectus. 


Upper  division  of  3rd  nerve. 
Nasal  branch  of  5th  nerve. 
Lower  division  of  3rd  nerve. 
Sixth  nerve. 


Ophthalmic  vein  (most  internally). 


Sphenoidal  fissure. 


Fiff.  189. 


Cavernous  Sinus. 


4th  nerve   

Frontal  of  5th  .... 
Lachrymal  of  oth  . 
Supr.  div.  of  3rd  . . 

Nasal  of  oth  

Infer,  div.  of  3rd. . 
6th  nerve  


Gasserian 
Ganglion. 


The  Internal  Carotid  Artery  (Fig.  187,  4)  should  be  traced  to 
the  upper  opening  of  the  carotid  canal  at  the  apex  of  the  petrous 


Fig.  189. 


, — Diagram  of  the  nerves  passing  throusrh  the  cavernous  sinus 
(drawn  by  J.  T.  Gray).  ^ 
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bone.    It  makes  a  sigmoid  turn  by  the  side  of  the  sella  turcica, ' 
and  then  winds  close  behind  the  anterior  clinoid  process,  where  it  | 
was  cut  in  removing  the  brain.     In  a  well-injected  body,  a  few  ' 
small  branches  {arterim  receptaculi)  appear  in  the  cavernous  sinus  , 
going  to  the  dura  mater  ;  and  the  ophthalmic  artery  will  be  seen  ■ 
entering  the  optic  foramen  to  the  outer  side  of  the  optic  nerve.  | 
Sympathetic  Werve. — A  network  of  filaments  may  be  traced  I 
upon  the  outer  side  of  the  carotid  artery  in  the  carotid  canal,  form-  i 
ing  the  carotid  plexus ;  this  receives  an  ascending  branch  from  the  | 
superior  cervical  ganglion  and  gives  branches  of  communication  to 
v>P'^5*^»]^  the  sixth  nerve,  the  Gasserian  ganglion,  Meckel's  ganglion  (by  the 
deejy  petrosal)  J  and  Jacobson's  nerve.     The  cavernous  plexus  may  be 
found  on  the  inner  side  of  the  artery  close  to  the  anterior  clinoid 
process  ;  from  it  pass  twigs  of  communication  to  the  3rd,  4th,  5th 
and  6th  cranial  nerves  and  the  lenticular  ganglion. 

By  displacing  the  Gasserian  ganglion  will  be  seen  a  little  groove 
in  the  upper  surface  of  the  petrous  bone,  conducting  a  small  nerve 
and  artery  jto_Jbhe  hiatus  Fallopii,  through  which  they  disappear. 
They  are  the  great^'luperjicial  petrosal  nerve  and  artery,  the  nerve, 
)(      tlie  contmuaiion  oi  ihe  Vidian,  going  to  join  the  facial,  and  the 
^       "artery  a  branch  of  the  middle  meningeal.     Two  other  nerves  may 
be  found  entering  the  temporal  bone,  on  the  outer  side  of  the  hiatus 
Fallopii ;  one,  the  small  superficial  yetrosaU  is  the  communication 
between  the  facial  nerve  and  the  otic  ganglion,;  the  other,  the 
~externar^perficial  petrosaL  also  passing  to  the  facial  nerve,  is  derived 
'Tronr  ilTe'synTpathetic  on  the  middle  meningeal  artery 

Meningeal  Arteries. —  Anterior  Meningeal  Arteries  from 
thejethmoidal  arteries,  it  injected,  will  be  seen  to  enter  the  cranium 
through  the  ethmoid'al  foramina. 
*  ?Kc(J^»^^^  ikf^fZc^Ze  Meningeal  Artery  can  be  seen  entering  at  the  foramen 
spinosum.  It  ramifies  on  the  outside  of  the  dura  mater,  and  divides  _ 
into  two  branches,  an  anterior^,  which  grooves  deeply  the  tip  of  the 
great  wing  of  the  sphenoid  and  the  anterior  inferior  angle  of  the 
parietal  bone,  and  a  posterior  crossing  the  squamous  portion  of  the 
temporal  bone  to  reach  the  parietal  bone  near  the  middle  of  its 
lower  border.  It  supplies  nearly  the  whole  of  the  dura  mater  and 
cranial  bones,  and  gives  small  twigs  to  the  facial  and  fifth  nerves, 
to  the  orbit,  and  to  the  temporal  fossa.  It  is  accompanied  by  venm 
comites,  and  by  a  plexus  of  sympathetic  nerves  derived  from  the 
superior  cervical  ganglion.  The  middle  meningeal  plexus  gives 
filaments  to  the  otic  ganglion  and  to  the  intumescentia  gangliform 
of  the  facial  nerve  {external  petrosal). 

The  Small  Meningeal  Artery  is  a  branch  of  the  internal  maxillary 
or  middle  meningeal,  and  enters  the  skull  through  the  foramen  ovale. 
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The  Meningeal  Branch  of  the  Ascending  Pharyngeal  artery  may  be 
f  found  perforating  the  foramen  lacerum  medium. 

The  Posterior  Meningeal  Arteries  are  small  branches  of  the  ^cci^ 
I  pital  and  ^rtebral,  which  enter  by  the  foramen  jugnlare  and 
iToramen  magnun^  respectively. 

The  Meningeal  Nerves  are  derived  from  the  fourth,  the  fifth 
(Gasserian  ganglion,  and  first  and  third  divisions),  the  twelfth,  and 
the  carotid  plexus  of  the  sympathetic. 

The  Posterior  Triangle  of  the  Neck. 

[In  order  to  dissect  the  posterior  triangle,  the  blocks  beneath  the 
head  should  be  removed,  and  the  head  drawn  downwards  and  to 
the  opposite  side  and  secured  with  hooks.  The  shoulders  are  to  be 
raised  to  a  couA^enient  height  by  blocks  beneath  the  scapulse,  and 
the  arm  drawn  down,  and  if  possible  secured  in  that  position.  The 
side  of  the  neck  is  thus  put  fully  on  the  stretch,  and  probably  the 
external  jugular  vein  distended  with  blood  Avill  be  seen  beneath  the 
skin. 

One  incision  is  to  be  carried  from  the  back  of  the  pinna  to  the 
clavicle  near  its  inner  end,  and  another  from  this  point  along  the 
whole  length  of  that  bone  ;  a  third  incision  is  to  be  made  (if  neces- 
sary) transversely  from  the  pinna  to  the  occiput,  and  the  flap  of  skin 
is  then  to  be  reflected  backwards.  The  dissection  should  be  begun 
at  the  inferior  angle,  the  dissector  of  the  right  side  standing  by  the 
shoulder,  and  the  dissector  of  the  left  side  at  the  head,  of  the 
subject.] 

Beneath  the  skin  is  the  siqjerficial  fascia,  hetween  the  layers  of 
which  will  be  found  the  platysma.  The  fibres  of  this  muscle  may 
be  cleaned  at  once  while  removing  the  skin,  and  care  must  be  taken, 
as  soon  as  its  upper  border  is  reached,  to  keep  close  to  the  skin, 
or  the  sujjerficial  nerves  may  be  injured.  The  superficial  veins  are 
beneath  the  platysma. 

The  Platysma  Myoides  (Fig.  190,  6)  is  only  seen  in  its  lower 
part,  the  rest  will  be  found  in  the  dissection  of  the  anterior  triangle 
and  face.  It  is  a  subcutaneous  muscle  arising  from  the  fascia  over 
the  pectoral  and  deltoid  muscles,  and  very  slightly  from  the  front 
of  the  clavicle  ;  it  passes  obliquely  across  the  neck  to  be  inserted 
into  the  lower  border  of  the  mandible,  and  into  the  lower  lip,  the 
fibres  of  opposite  sides  interlacing  below  the  symphysis.  It  is 
supjjlied  by  the  facial  nerve.  Its  action  is  to  depress  the  lower  jaw, 
and  it  appears  to  aid  in  producing  the  expressions  of  grief  and  terror. 

Through  the  platysma  will  generally  be  seen  the  External 
Jugular  Vein  (Fig.  190,  13),  which  runs  parallel  or  nearly  so  to 
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the  fibres  of  the  muscle  ;  if,  therefore,  in  bleeding  from  the  jugular, 
an  incision  were  made  in  the  direction  of  the  vein,  the  blood  would 
escape  with  difficulty,  and  hence  the  rule  in  practice,  viz.,  to  cut 
parallel  to  the  stern o-mastoid,  i.e.,  across  the  fibres  of  the  platysma, 
so  that  they  may  retract. 

[The  platysma  is  to  be  detached  from  the  clavicle  and  turned 
forward,  and  the  cutaneous  nerves  are  to  be  sought,  some  passinp^ 
upwards  to  the  scalp  and  cheek,  some  forwards  over  the  neck,  and 
others  downwards  to  the  shoulder  and  chest.  They  will  be  found 
to  diverge  from  a  point  about  half-way  down  the  posterior  border  of 
the  sterno-mastoid.] 

The  Superficial  Branches  of  the  Cervical  Plexus  are 

arranged  in  two  sets, — an  upper  comprising  the  Superficial  Cervical, 
Great  Auricular,  and  Small  Occipital  nerves ;  and  a  lower  or 
descending  set,  the  Sternal,  Clavicular,  and  Acromial  branches. 

a.  The  Superficial  Cervical  !N"erve  (Fig.  190,  17)  [from  the 
second  and  third  nerves]  will  be  found  turning  round  the  posterior 
border  of  the  sterno-mastoid,  and  crossing  it  transversely  beneath 
the  platysma  to  ramify  over  the  anterior  triangle,  where  it  com- 
municates with  the  infra-maxillary  branches  of  the  facial  nerve,  and 
supplies  the  integument  of  the  front  and  side  of  the  neck. 

b.  The  Great  Auricular  Nerve  (Fig.  190,  11)  [from  the jecond_ 
and  third  nerves]  is  the  largest  branch  of  the  set,  and  turning  round 
tKe  posterior  border  of  the  sterno-mastoid,  passes  obliquely  to  the 
pinna  and  ends  in  three  sets  of  branches,  facial  to  the  parotid  gland 
and  skin  covering  it,  communicating  deeply  with  the  facial  nerve  ; 
auricular  to  the  back  of  the  pinna  ;  and  mastoid  to  the  skin  over 
the  mastoid  process. 

This  last  is  often  of  large  size,  and  may  be  mistaken  for  the 
following : 

c.  The  Small  Occipital  Nerve  (Fig.  190,  3),  [from  the  second 
or  second  and  third  nerves]-,  which  is  sometimes  double,  is  always 
to  be  found  at  the  posterior  margin  of  the  sterno-mastoid  muscle, 
and  runs  directly  upwards  to  the  scalp,  where  it  has  been  already 
seen. 

The  Descending  Branches  (Fig.  190,  21),  sternal,  clavicular, 
and  acromial  [from  the  loop  between  the  3rd  and  4th  nerves],  take 
the  directions  indicated  by  their  names,  and  passing  over  the 
clavicle  are  distributed  to  the  skin  upon  the  upper  part  of  the 
pectoral  muscle  and  shoulder,  where  they  are  seen  by  the  dissector 
of  the  arm. 
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Fig.  190. 


29  31  32  30 


Fiff.  190. — Superficial  dissection  of  the  triangles  of  the  neck  (drawn  by 

J.  T.  Gray). 

(In  order  to  see  the  relations  of  the  posterior  triangle  properly,  the  figure 
should  be  placed  in  the  recumbent  position,  since  it  is  impossible  to  see  the  sub- 
clavian artery  as  represented  when  the  body  is  upright.) 

1. 
2. 

3. 
4. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Parotid  gland. 
Hypoglossal  nerve  (12th). 
Small  occipital  nerve. 
Posterior  belly  of  digastric  and 

stylo-hyoid. 
Occipital  artery  and  great  occipital 

nerve. 
Platysma  (turned  up). 
Internal  jugular  vein. 
Submaxillary  gland. 
Splenius  capitis. 
Mylo-hyoid. 
Great  auricular  nerve. 
Anterior  belly  of  digastric. 
External  jugular  vein. 
External  carotid  artery. 
Spinal-accessory  nerve. 
Hyoid  bone. 

Superficial  cervical  nerve. 
Superior  laryngeal  nerve. 


19.  Levator  anguli  scapula'. 

20.  Inferior     constrictor     of  the 
pharynx. 

21.  Descending  branches  of  the  super- 

ficial cervical  plexus. 

22.  Common    carotid    artery  with 

descendens  hypoglossi  nerve. 

23.  Scalenus  posticus  and  medius. 

24.  Anterior  belly  of  omo-hyoid. 

25.  Transverse  cervical  artery. 

26.  Sterno-hyoid. 

27.  Trapezius. 

28.  Sterno-mastoid. 

29.  Posterior  bell}'  of  omo-hyoid. 
30   Subclavian  artery. 

31.  Supra-scapular  artery  (transver- 

salis  humeri). 

32.  Brachial  plexus  partly  covered  by 

omo-hyoid. 
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[The  anterior  and  posterior  boundaries  of  the  triangle  (the  sterno- 
mastoid  and  trapezius)  are  now  to  be  defined,  but  only  the  edges  of 
the  muscles  need  be  cleaned.  The  descending  nerves  being  detached 
and  turned  up,  the  deep  branches  of  the  cervical  plexus  and  the 
spinal-accessory  nerve  passing  obliquely  between  the  borders  of  the 
sterno-mastoid  and  the  trapezius  are  to  be  dissected  out,  and  also 
the  omo-hyoid  muscle,  which  will  be  found  running  downwards 
and  outwards  at  a  variable  distance  above  the  clavicle  ;  the  external 
jugular  vein  is  to  be  followed  as  far  as  convenient,  and  numerous 
large  veins,  which  form  a  plexus  at  the  lower  part  of  the  triangle 
and  communicate  freely  Avith  the  external  jugular,  are  to  be  noticed. 
The  deep  cervical  fascia  will  be  seen  and  partially  removed  in  this 
proceeding.] 

The  Superficial  Portion  of  the  Deep  Cervical  Fascia,  which 
is  very  dense,  commences  at  the  spinous  processes  of  the  vertebrae 
and  encloses  the  trapezius  muscle,  then  crosses  the  posterior  triangle, 
splits  in  front  to  enclose  the  sterno-mastoid,  and  is  continued  on  to 
the  median  line  of  the  neck.  At  the  lower  part  of  the  posterior 
triangle  it  gives  a  special  covering  to  the  omo-hyoid  muscle,  and  is 
attached  below  to  the  back  of  the  clavicle  and  first  rib  :  in  the 
anterior  triangle  it  is  attached  to  the  hyoid  bone,  invests  the 
digastricus  and  stylo-hyoid  muscles,  ensheaths  the  submaxillary 
gland,  and  becomes  connected  with  the  inferior  maxilla  and  styloid 
process  and  reaches  the  adjacent  parts  of  the  base  of  the  skull. 
Deeper  layers  of  fascia  cover  the  deep  muscles  and  other  structures 
of  the  neck,  form  a  kind  of  capsule  for  the  thyroid  body,  and  are 
prolonged  into  the  thorax  and  axillae.  These,  with  the  carotid 
sheath,  and  certain  areolar  interspaces  (pre-visceral,  retro-visceral, 
and  sterno-mastoid  fissures)  between  the  lamina;  of  the  deep  fascia, 
are  described  on  p.  436. 

[To  see  the  floor  of  the  triangle  the  rest  of  this  part  of  the  deep 
fascia  is  to  be  removed  ;  it  will  be  most  readily  detached  by  be- 
ginning above  at  the  junction  of  the  sterno-mastoid  and  trapezius, 
and  carrying  the  knife  obliquely  downwards  and  backwards  so  as  to 
be  parallel  to  the  fibres  of  the  muscles  beneath.  It  should  be  re- 
moved only  as  low  as  the  omo-hyoid  at  present,  and  all  branches  of 
nerve  and  artery  should  be  carefully  preserved.] 

The  Posterior  Triangle  (Fig.  190)  is  the  space  bounded  in  front 
by  the  sterno-mastoid,  behind  by  the  trapezius,  and  heloiv  by  the 
middle  third  of  the  clavicle,  its  ajjea;  being  represented  by  the 
meeting  of  the  anterior  and  posterior  boundaries  at  the  occiput. 
It  is  covered  in  by  skin,  superficial  and  deep  fascia?,  superficial 
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branches  of  vessels  and  of  the  cervical  plexus,  and  at  the  jo  wer  part 
by  the  platysma.  Its  floor  is  formed  from  above  downwards  by  the 
splenius  capitis  (9),  levator  angnli  scapiiloe  (19)  (beneath  which  lies 
the  splenius  colli),  scalenus  medius,  scalenus  posticus  (23),  and  the 


Fig-.  191. 


upper  digitation  of  the  serratus  magnus.  The  last  cannot  be  seen 
at  present. 

The  splenius  colli  does  not  form  part  of  the  floor,  because  it  is 
covered  in  by  the  levator  anguli  scapulse.    In  some  subjects,  where 


Fig.  191. — Lateral  view  of  the  muscles  of  the  prevertebral  region  and  side 
of  the  neck  (from  Wilson) . 


1.  The  mastoid  process  of  the  tem- 

poral bone. 

2.  The  zygoma. 

3.  The  occipital  bone. 

4.  The  spine  of  the  scapula 

5.  The  acromion  process. 

6.  The  clavicle. 

7.  Longus  colli  muscle. 

8.  Scalenus  anticus. 

9.  Scalenus  medius. 

10.  Scalenus  posticus. 

11.  Levator  anguli  scapulae. 


12.  Splenius. 

13.  Complexus. 

14.  Cut  edge  of  the  trapezius. 

15.  Rhomboideus  minor. 

16.  Serratus  posticus  superior. 

17.  Supra-spinatus. 

18.  The  first  rib. 

19.  CEsophagus  and  trachea. 

20.  Inferior  constrictor  of  the  pharynx. 

21.  Middle  constrictor. 

22.  Superior  constrictor. 
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the  apex  of  the  triangle  is  wider  than  usual,  a  portion  of  the  com| 
plexus  may  be  seen,  and  not  unfrequently,  where  the  attachment  oj 
the  sterno-mastoid  to  the  clavicle  is  not  well  developed,  both  thtj 
anterior  scalenus  and  the  phrenic  nerve  lying  on  it  appear  in  th( 
posterior  space. 

The  triangle  is  subdivided  into  two  lesser  triangles  by  the 
posterior  belly  of  the  omo-hyoid  muscle,  at  a  variable  distance  above 
the  clavicle. 

The  up^er  or  occipital  triangle  contains  the  superficial  branches  of  the| 
cervical  plexus  derived  from  the  first  four  cervical  nerves  ;  the  spinal-i 
accessory  nerve  (which  may  be  traced  from  the  level  of  the  transverse] 
process  of  the  atlas  along  the  outer  surface  of  the  levator  angulij 
scapulae  into  the  trapezius,  where  it  communicates  with  branches  of  ! 
the  3rd  and  4th  cervical  nerves)  ;  muscular  branches  of  the  cervical;! 
plexus  to  the  levator  anguli  scapulae,  scalenus  medius  and  trapezius  ;  I 
communicatingbranches  with  the  spinal  accessory ;  the  occipital  artery, 
the  transverse  cervical  vessels,  the  posterior  internal  jugular  vein,  ! 
the  upper  cords  of  the  brachial  plexus,  and  some  of  the  lymphatic 
glands  placed  along  the  posterior  border  of  the  sterno-mastoid. 

The  loiver  or  supra-clavicular  triangle  contains  the  cords  of  the 
brachial  plexus  and  their  supra-clavicular  branches  ;  the  third  part 
of  the  subclavian  artery  ;  the  nerve  to  the  subclavius  ;  the  trans- 
verse cervical  vessels  ;  the  supra-scapular  vessels  and  nerve  ;  and 
the  external  jugular  vein,  with  its  lower  tributaries  ;  all  of  which 
must  now  be  dissected.  The  size  of  this  space  varies  with  the  level 
at  which  the  omo-hyoid  crosses  the  neck,  with  the  extent  of  i 
clavicular  attachment  of  the  sterno-mastoid,  and,  more  importantly,  * 
with  the  degree  of  elevation  of  the  clavicle. 

[The  process  of  deep  fascia  binding  down  the  tendon  of  the  omo- 
hyoid is  to  be  traced  to  its  attachment  below,  and  then  carefully 
removed.  The  external  jugular  vein,  the  transverse  cervical  and 
supra-sca]3ular  arteries  and  veins,  and  the  supra-scapular  nerve  are 
then  to  be  carefully  dissected  and  preserved.  The  last  will  be 
found  behind  the  clavicle,  and  the  small  nerve  to  the  subclavius  from 
the  brachial  plexus  must  also  be  sought  as  it  passes  downwards  over 
the  subclavian  artery.  A  process  of  deep  fascia  connected  with  the 
scalenus  anticus  binds  down  the  subclavian  artery,  and  must  be 
removed  to  expose  it.] 

The  tendon  of  the  Omo-hyoid  Muscle  (Fig.  190,  29)  is  bound 
down  to  the  back  of  the  clavicle  and  to  the  first  rib  by  a  process  of 
the  deep  cervical  fascia,  so  that  either  belly  of  the  muscle  may  act 
from  this  fixed  point.  Upon  the  back  of  the  tendon  may  be  traced 
a  branch  of  the  communicans  cervicis  nerve,  which  supplies  the 
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posterior  belly.  The  origin  and  insertion  of  the  muscle  are  found 
in  other  dissections. 

The  Transverse  Cervical  Artery  (Fig.  190,  25)  is  generally 
found  at  the  level  of  the  tendon  of  the  omo-hyoid,  and  the  Vein  a 
j  little  above  it,  so  that  their  relations  to  the  subdivisions  of  the 
triangle  are  somewhat  different. 

The  artery,  a  branch  of  the  jthyroid  axis^  [subclavian],  passes 
transversely  under  the  sterno-mastoid  and  over  the  scalene  muscles, 
crosses  the  posterior  triangle,  and  divides  under  the  border  of 
j  the  trapezius  into  the  superficial  cervical  and  posterior  scapular 
f  arteries.    The  superficial  cervical  goes  to  the  trapezius,  the  anterior 
l)order  of  which  it  supplies,  and  terminates  by  anastomosing  with 
superficial  branches  of  the  princeps  cervicis  of  the  occipital ;  the 
posterior  scapular  runs  beneath  the  levator  anguli  scapulae  muscle  to 
i  I  the  vertebral  border  of  the  scapula,  where  it  is  seen  in  the  dissec- 
:  tion  of  the  back.    The  posterior  scapular  artery,  however,  often  arises 
as  a  separate  trunk  from  the  second  or  third  part  of  the  subclavian 
'  artery,  the  superficial  cervical  then  alone  occupying  the  position  of 
the  transverse  cervical.    The  transverse  cervical  vein  lies  above  the 
level  of  the  artery,  and  usually  joins  the  jexternal  jugular. 
I      The  Supra-scapular  Artery  and  Vein  (Fig.  190,  31)  lie 
!  close  behind  the  clavicle.    The  artery  is  nearly  always  a  branch  of 
the  thyroid  axis,  but  occasionally  arises  from  the  second  or  third 
part  of  the  subclavian.    It  runs  in  front  of  the  third  stage  of  the 
subclavian  artery,  and  passes  behind  the  clavicle  to  reach  the  upper 
border  of  the  scapula.    The  vein  opens  into  the  external  .jugular,^ 
just  before  it  joins  the  subclavian  vein. 

The  Third  portion  of  the  Subclavian  Artery  (Fig.  190,  30) 
extends  from  the  outer  border  of  the  anterior  scalenus,  obliquely 
downwards  and  outwards  behind  the  clavicle,  to  the  outer  border  of 
I  the  first  rib,  where  it  becomes  the  axillary  artery.  It  has  in  front  the 
skin,  j)latysma,  superficial  nerves,  deep  fascia,  clavicle,  subclavius 
'  muscle,  and  supra-scapular  vessels ;  and  is  crossed  by  the  small  nerve 
to  the  subclavius,  and  by  the  external  jugular  vein,  which  is  joined 
at  this  point  by  the  supra-scapular  and  transverse  cervical  veins. 
Behind  are  the  scalenus  medius  and  the  pleura.  Above  run  the  cords 
of  the  brachial  plexus;  and  below,  at  some  distance  and. in  an  anterior 
plane,  is  the  subclavian  vein.  The  subclavian  groove  on  the  first  rib 
lies  behind  and  beloiv  the  artery  owing  to  the  downward  slope  of  the 
rib,  and  a  bursa  will  often  be  found  between  the  bone  and  the 
vessel.  In  a  little  more  than  half  of  the  cases  this  portion  gives 
off  no  branch,  but  should  there  be  one  it  will  probably  be  the 
posterior  scapular  artery,  more  rarely  the  supra- scapular. 
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Surgery. — The  position,  relations  and  direction  of  the  third  1 
portion  of  the  subclavian  should  be  especially  noticed,  because  it  \ 
is  here  that  a  ligature  is  most  frequently  applied  for  aneurism  , 
lower  down.    The  student  should  particularly  accustom  his  finger 
to  feel  for  the  scalene  tubercle  on  the  first  rib  and  the  outer  edge 
of  the  scalenus  anticus  muscle,  which  are  taken  as  the  guides  to  the 
commencement  of  the  third  stage  of  the  artery.    It  should  be  \ 
noticed  how  materially  the  relations  of  the  vessel  are  altered  by  ■ 
raising  or  depressing  the  shoulder,  as  the  effect  of  an  aneurism  in 
the  axilla  is  to  raise  the  clavicle  considerably,  and  thus  to  complicate 
the  operation.  ^  ^  ' 

The  operation  of  tying  the  subclavian  in  its  third  part  is  thus  ' 
performed.    The  head  being  thrown  back  and  the  shoulder  depressed 
as  much  as  possible,  the  skin  of  the  lower  part  of  the  triangle  is  to  j 
be  drawn  down  upon  the  clavicle,  and  a  lunated  incision  carried  ' 
from  the  edge  of  the  trapezius  to  the  sterno-mastoid,  cutting  at  once 
on  to  the  bone.    The  skin  being  then  allow^ed  to  resume  its  natural 
position,  the  incision  w^ill  be  immediately  above  the  clavicle,  and  I 
may  be  deepened  at  the  anterior  part.    The  external  jugular  vein  is  ' 
to  he  carefully  guarded,  and  held  aside  if  necessary,  and  a  cautious  \ 
dissection  made  until  the  finger  can  feel  the  scalenus  anticus  and  j 
the  tubercle  on  the  first  rib,  to  which  it  is  attached.    Immediately  j 
behind  this  will  be  found  the  artery,  and  even  in  the  uninjected  : 
state  it  will  be  readily  recognised  by  its  rolling  on  the  bone 
beneath  the  finger.    The  aneurism  needle  should  be  passed  from 
above,  so  as  to  avoid  the  brachial  nerves^  which  are  more  liable  to  be 
included  in  the  ligature  than  the  vein,  since  this  is  quite  below  the  \ 
artery  ;  and  great  care  must  be  taken  to  avoid  injury  to  the  pleura, 
behind  the  innermost  portion  of  this  stage  of  the  vessel. 

[If  the  dissection  of  the  axilla  is  sufficiently  advanced,  the 
clavicle  sliould  now  be  divided  at  the  outer  border  of  the  sterno- 
mastoid,  and  again  at  the  edge  of  the  trapezius.  The  knife  being 
then  passed  carefully  beneath  and  close  to  the  bone  to  detach  the 
subclavius,  the  piece  may  be  removed,  but  the  parts  will  still  be 
retained  in  position  by  the  muscle.  The  supra-scapular  artery  and 
vein  will  now  also  be  better  seen,  and  can  be  thoroughly  cleaned. 
The  subclavius  muscle  is  to  be  divided  close  to  the  trapezius,  when 
the  scapula  will  fall  back,  and  the  brachial  plexus  will  be  fully 
exposed  and  should  be  carefully  cleaned.  The  upper  digitation  of 
the  serratus  magnus,  which  was  mentioned  as  forming  part  of  the 
floor  of  the  subclavian  triangle,  is  also  visible.] 

The  Brachial  Plexus  (Fig.  192)  is  formed  by  the  anterior 
divisions  of  the  5th,  6th,  7th,  and  8th  cervical  nerves  and  part  of 
the  1st  dorsal  nerve,  with  a  small  branch  of  communication  from 
the  lowest  cord  of  the  cervical  plexus  (4th).  The  nerves  appear 
at  the  outer  border  of  the  anterior  scalenus  as  four  cords,  because 
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the  8th  cervical  and  1st  dorsal  unite  close  to  the  vertebral 
foramina  ;  they  all  lie  against  the  scalenus  medius  and  posticus,  and 
above  the  level  of  the  subclavian  artery.  The  5th  and  6th  next 
unite,  and  thus  three  cords  are  formed. 

The  three  trunks  formed  by  the  junction  of  the  five  nerves  sub- 
divide and  reunite  to  form  three  cords,  as  follows.  Each  trunk  divides 


Vis:.  192. 


Nerve  to  rhomboids  . . . . 
Posterior  thoracic  nerve 

Nerve  to  subclavius  

Supra-scapular  nerve   . . 


External  anterior  thoracic  n. 
Musculo-cutaneous  nerve  . . 


Circumflex  nerve 


5th  cervical 
6th  .. 


into  an  anterior  and  a  posterior  branch  ;  the  anterior  branches  of  the 
upper  and  middle  trunks  form  the  outer  cord,  the  anterior  branch  of 
the  lowest  forms  the  inner  cord,  and  the  three  posterior  branches 
unite  to  form  the  posterior  cord.  Several  varieties  have  been 
described  in  the  arrangement  of  the  cords  ;  but  this  will  be  found 
to  be  the  most  common. 


Fig.  192. — Diagram  of  the  brachial  plexus  (after  Lucas). 
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The  brandies  above  the  clavicle  (Fig.  192) — 

a.  The  nerve  to  the  subdavius  is  a  small  branch  lying  in  front 
of  the  plexns.  and  derived  from  the  trxmk  formed  hj  the  5th  and 
6th  nerves  above  the  snpra-scapnlar  nerve.  It  crosses  the  3rd  stage 
of  the  subclavian  artery  to  reach  the  muscle,  and  communicates  with 
the  phrenic  nerve. 

h.  The  nerct  to  the  rhomboids  is  from  the  5th  ner^  e.     It  pierces 
the  scalenus  medius,  passes  beneath  the  levator  anguli  scapulae,  to  | 
which  it  gives  a  branch,  and  ends  by  entering  the  under  surface  of 
the  rhomboids. 

c.  The  Supra-scapular  nerve,  the  largest  branch  aI>ove  the 
clavicle,  appears  aliKDve  and  at  the  outer  side  of  the  plexus,  and 
is  given  off  from  the  cord  formed  by  the  5  th  and  Cth,  or  5th, 
6th  and  7th  nerves.  It  disapjtears  behind  the  trapezius,  clavicle, 
and  posterior  belly  of  the  omo-hyoid,  to  reach  the  supra-scapular 
notch. 

d.  The  nerve  to  the  serratus  magmis  (posterior  thoracic,  external 
respiratory  of  Bell)  lies  beldnd  the  plexus  against  the  serratus 
magntis  mtiscle,  and  is  derive<i  from  the  5th  and  6th  (and  often 
from  the  7th^  nerves  before  they  join,  the  formative  branches 
uniting  in  the  scalentrs  medius, 

e.  A  branch  to  the  phrenic  nerve,  of  veiy  variable  size,  is  given  by 
the  5th  nerve  at  the  upper  part. 

/.  Small  branches  to  the  longus  colli  and  sealeni  muscles  arise  from 
the  nerves  close  to  the  foramina. 

[If  the  time  for  turning  the  subject  has  not  arrived  when  both  the 
posterior  triangles  of  the  neck  are  dissected,  the  orbit  should  be  at 
once  proceeiled  with  ;  but  if  not  now  dissected,  this  had  better  be 
postponed  tmtil  after  the  dissection  of  the  anterior  triangle.] 

The  Orbit. 

[The  head  b»eing  raised  to  a  convenient  height,  the  saw  is  to 
be  applie*!  to  the  edge  of  the  skull  close  to  the  superior  iatemal 
and  inferior  external  angles  of  the  orbit  (the  pr-oper  points  being 
readily  ascertained  \sith  the  fingerj,  and  the  cuts  carried  into 
the  orbit.  With  the  chisel  these  incisions  are  to  be  jjrolonged 
backwards  till  they  meet  at  the  sphenoidal  fissure,  when  the 
portion  of  Ixjne  comprising  the  roof  and  outer  wall  of  the  orbit 
can  be  r-eadiiy  tilted  forwar-d  by  a  blow  with  the  hammer.  Any 
small  remnant  of  V»ne  can  be  removed  so  as  to  expose  the  canity, 
but  the  margin  of  the  optic  foramen  should  be  left  untouched. 
The  dissection  for  the  lenticular  ganglion  should  be  carried  out 
later  by  dividing  and  reflecting  the  external  rectus  and  exposing 
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the  structures  from  the  outer  side.  Any  attempt  to  demonstrate 
these  branches  by  the  ordinary  dissection  from  above  is  likely  to 
fail.] 

The  first  thing  exposed  on  opening  the  orbit  is  the  Periosteum, 
which  is  detached  from  the  bone.  It  will  be  seen  to  be  continuous 
with  the  dura  mater  of  the  skull  through  the  sphenoidal  fissure  and 
the  optic  foramen.  At  the  border  of  the  orbit  it  splits  into  two 
layers  :  one,  continuous  around  the  margin  with  the  external  peri- 
osteum of  the  skull,  and  the  other,  forming  the  superior  and  inferior 
l^alpebral  ligaments  connecting  the  eyelids  with  the  bone. 

[The  periosteum  being  divided  in  the  centre  and  carefully  turned 
aside,  and  some  soft  fat  removed,  three  nerves  and  two  arteries  are 
brought  into  view — the  frontal  nerve  [5th]  with  the  supra-orhital 
artery  in  the  centre,  the  lacrymcil  nerve  and  artery  on  the  outer  side, 
and  the  little  fourth  nerve  on  the  inner  side  ;  the  lacrymal  gland  is 
also  seen  at  the  upper  and  outer  part  of  the  front  of  the  orbit.] 

The  Fourth.  Nerve  (Fig.  193,  13)  (trochlearis  ov  patheticus)  has 
already  been  traced  through  the  cavernous  sinus  to  the  sphenoidal 
fissure,  where  it  occupies  the  highest  position,  and  is  now  seen 
passing  on  the  inner  side  of  the  orbit  to  enter  the  superior  oblique 
muscle  close  to  the  edge  of  its  orbital  surface  ;  this  arrangement 
diftering  from  that  of  the  other  muscles  of  the  orbit,  which  are 
supplied  on  their  ocular  surfaces. 

The  Frontal  Nerve  (Fig.  193,  8)  [5th],  the  largest  nerve 
entering  through  the  sphenoidal  fissure,  lies  in  the  centre  of  the 
orbit  and  divides  at  its  posterior  part  into  supra-orbital  and 
supra-trochlear  branches  ;  these  turn  round  the  margin  of  the  orbit 
to  the  forehead,  the  supra-orbital  usually  breaking  up  into  two 
branches  before  emerging,  the  outer  and  larger  of  which  escapes  at  the 
supra-orbital  notch,  the  inner  through  the  shallow  groove  of  Henle 
on  the  mesial  side  of  the  notch.  The  supra-orbital  supplies  the 
upper  eyelid,  the  diploe,  and  the  frontal  sinus  ;  then  pierces  the 
muscles  and  is  distributed  over  the  scalp  nearly  as  far  as  the 
lambdoid  suture.  The  supra-trochlear  passes  out  at  the  internal 
superior  angle  of  the  orbit,  and  supplies  the  frontal  integument 
close  to  the  median  line. 

The  Lacrymal  Nerve  (Fig.  193,  12)  [5th]  lies  on  the  outer 
side  of  the  orbit  and  passes  to  the  lacrymal  gland,  which  it  supplies. 
It  sends  a  twig  to  join  the  orbital  branch  of  the  superior  maxillary 
nerve,  and  finally  perforates  the  palpebral  ligament  and  is  dis- 
tributed over  the  outer  part  of  the  upper  eyelid. 
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The  Supra-Orbital  Artery  (Fig.  194,  8)  is  a  branch  of  the 
ophthalmic  artery,  and  accompanies  the  supra- orbital  nerve  to  the 
forehead.  The  supra-orbital  and  Csupra-trochleai^veins  form  the 
commencement  of  the  facial  vein.  1    VLf>^4(  S 


Fig.  198. 


The  Lacrymal  Artery  (Fig.  194,  12)  is  a  smaller  branch  also 
from  the  ophthalmic,  and  supplies  the  lacrymal  gland.  It  is  joined 
by  twigs  from  the  middle  meningeal,  and  sends  some  small  branches 
to  the  eyelids,  and  others  through  the  temporal  bone  to  the  temporal 
fossa. 

The  Lacrymal  Gland  (Fig.  194,  4)  is  about  the  size  and 


Fig.  193. — Superficial  dissection  of  the 

Levi 

1.  Inner  division  of  supra-orbital 

nerve. 

2.  Outer  division   of  supra-orbital 

nerve. 

3.  Supra-trochlear  nerve. 

4.  Lacrymal  gland. 

5.  Infra- trochlear  nerve. 

6.  Levator  palpebrae  superioris. 

7.  Nasal  nerve  (5th). 


jrves  of  the  orbit  (from  Hirschfeld  and 
le). 

8.  Frontal  nerve  (5th). 

9.  Second    nerve,    with  internal 

carotid  artery  on  its  inner  side. 

10.  Rectus  superior. 

11.  Third  nerve. 

12.  Lacrymal  nerve. 

13.  Fourth  nerve  on  superior  oblique. 

14.  Gasserian  ganglion  of  fifth. 

15.  Sixth  nerve. 
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shape  of  a  small  almond,  of  a  reddisli-brown  colour,  and  is  situated 
in  the  anterior  and  outer  part  of  the  orbit.  It  is  convex  on  its 
superior  aspect,  to  fit  into  the  lacrymal  fossa  in  the  orbital  plate 
of  the  frontal  bone ;  and  concave  beneath,  where  it  is  placed  over 
the  eye-ball.  Its  ducts,  seven  or  eight  in  number,  carry  the  secre- 
tion, the  tears,  to  the  surface 
of  the  conjunctiva  beneath  the 
outer  part  of  the  upper  eyelid. 


Fi^.  194. 


[The  frontal  nerve  is  to  be 
divided,  and  a  hook  inserted 
into  the  upper  eyelid  so  as  to 
put  the  levator  palpebrae  in  the 
centre  of  the  orbit  on  the  stretch  ; 
this  muscle  aud  the  superior 
oblique  are  then  to  be  cleaned, 
care  being  taken  not  to  destroy 
the  little  pulley  through  which 
the  tendon  of  the  latter  works.] 

The  Obliquus  Superior 
(Fig.  199,  2),  the  most  super- 
ficial muscle  of  the  orbit,  arises 
from  the  upper  margin  of  the 
optic  foramen,  above  and  a  little 
to  the  inner  side  of  the  levator 
palpebree.  Its  belly  runs  along 
the  superior  internal  angle  of 

the  orbit,  and  ends  in  a  round  tendon  which  passes  through  the 
trochlea  or  pulley-like  ring  of  fibrous  tissue  attached  to  the  trochlear 
impression  on  the  forepart  of  the  orbital  surface  of  the  frontal  bone, 
and  turns  abruptly  downwards,  backwards  and  outwards  to  the 
eye-ball.  The  tendon  expands  near  its  insertion,  and  passes 
beneath  the  superior  rectus  to  be  attached  to  the  outer  side  of  the 


Fig.  194. — Arteries  and  veins  of  the  orbit  (from  Hirschfeld  and  Leveille). 


1.  Pulley  of  superior  oblique  tendon. 

2.  Levator  palpebrae  (cut). 

3.  Trunk  of  ophthalmic  artery  from 

which  the  frontal,  nasal,  and 
palpebral  branches  are  derived. 

4.  Lacr3'mal  gland. 

5.  Anterior  ethmoidal  artery. 

6.  Eectus  superior  (cut). 

7.  Posterior  ethm^^idal  artery. 

8.  Supra-orbital  artery. 


9.  Ciliary  arteries. 

10.  Ophthalmic  vein. 

11.  Origins    of    obliquus  superior, 

levator  palpebrie,  and  superior 
rectus. 

12.  Lacrymal  artery. 

13.  Optic  nerve. 

14.  Ophthalmic  arter3^ 

15.  Carotid  artery. 

16.  Cavernous  sinus. 
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posterior  half  of  the  eye-hall,  hetween  the  superior  and  the  external 
recti.  With  a  little  dissection  a  delicate  synovial  membrane  can  he 
seen,  lubricating  the  tendon  where  it  passes  through  the  trochlea. 
The  muscle  is  supplied  by  the  4th  nerve  on  its  orbital  aspect.  Its 
action  is  to  turn  the  pupil  downwards  and  outwards,  and  to  rotate 
internally  the  upper  extremity  of  the  vertical  meridian  of  the 
globe.  Its  tendon  is  invested  by  a  process  of  the  capsule  of 
Tenon,  but  not  its  muscular  belly. 

The  Levator  Palpebrae  Superioris  (Fig.  199,  i)  arises  by  a 
small  tendon  from  the  upper  margin  of  the  optic  foramen,  below 
the  origin  of  the  superior  oblique  ;  it  expands  in  front  to  be  inserted 
into  the  convex  border  of  the  tarsal  cartilage  of  the  upper  eyelid. 
Its  tendon  contains  a  large  quantity  of  involuntary  muscular  fibre, 
and  gives  delicate  slips  to  the  inferior  palpebral  ligament  and  skin 
of  the  upper  eyelid.  As  its  name  denotes,  it  is  an  elevator  of  the 
upper  lid  ;  and  in  this  action  it  is  assisted  slightly  by  the  superior 
rectus  and  occipito-frontalis.  It  is  supplied  by  the  upper  division  of 
the  3rd  nerve. 

[The  hook  is  to  be  removed  from  the  eyelid  and  fixed  into  the 
conjunctiva,  which  is  to  be  drawn  gently  forwards  ;  the  levator 
palpebrse  is  to  be  cut,  and  the  little  branch  of  the  3rd  nerve  traced 
to  it.    The  superior  rectus,  which  is  then  seen,  should  be  cleaned.] 

The  Rectus  Superior  (Fig.  199,  3)  arises  from  the  margin  of 
the  optic  foramen,  below  the  origin  of  the  levator  palpebrse ;  and 
is  inserted  into  the  sclerotic  coat  of  the  eyeball  at  its  upper  and 
anterior  part,  giving  also  a  small  slip  to  the  upper  part  of  the 
tarsal  cartilage.  It  is  supplied  by  the  upper  division  of  the  3rd 
nerve,  which  can  be  seen  entering  its  under-surface  when  the 
muscle  is  divided.  Its  action  is  to  elevate  and  adduct  the  cornea 
and  to  rotate  inwards  the  vertical  meridian,  and  it  aids  the  levator 
palpebrae  in  raising  the  upper  lid.  Like  the  rest  of  the  muscles 
of  the  globe  it  is  invested  by  a  closely  adherent  process  of  the 
capsule  of  Tenon  (see  p.  431). 

[The  rectus  having  been  divided,  a  quantity  of  fat  will  be  brought 
into  view,  through  which  the  optic  nerve  passes  to  the  eyeball.  The 
nasal  branch  of  the  5th  is  at  once  to  be  looked  for  crossing  the  optic 
nerve  from  without  inwards,  and  the  lenticular  ganglion,  a  minute 

*  The  '  vertical  meridian  '  is  an  imaginary  plane  bisecting  the  globe  perpen- 
dicularly in  an  antero-posterior  direction  through  the  middle  of  the  cornea  and 
central  point  of  the  eye.  Rotation  '  inwards '  or  '  outwards  '  of  the  meridian  refei  s 
to  the  upper  extremity  of  this  plane. 
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[ink  body,  is  to  be  found  on  the  outer  side  of  the  optic  nerve  near 
I  he  back  of  the  orbit,  by  tracing  back  some  of  the  small  ciliary  nerves 
'  ,^hich  pass  to  the  eyeball  round  the  optic  nerve,  and  some  of  which 
■pring  from  the  ganglion.  It  will  be  better  seen  from  the  outer 
ide  after  division  of  the  external  rectus.  All  branches  of  the 
fiphthalmic  artery  should  be  preserved.] 

The  Nasal  Nerve  (Figs.  193,  7,  and  1,95,  2),  [5th]  enters  the 


Fig.  195. 


orbit  between  the  heads  of  the  external  rectus,  and  then  crosses 
above  the  optic  nerve  and  internal  rectus  from  without  inwards, 
to  pass  through  the  anterior  ethmoidal  foramen  and  re-enter  the 
cranium.  Thence  it  runs  into  the  nose  through  a  slit  by  the  side  of 
the  anterior  part  of  the  crista  galli  of  the  ethmoid  bone,  to  appear 
ultimately  on  the  face  between  the  nasal  bone  and  the  superior 
Lateral  nasal  cartilage.    It  gives  off,  1,  the  long  root  to  the  lenticular 


Fig.  195.— Nerves  of  the  orbit,  seen  from  the  outer  side  (from  Hirschfeld  and 

Leveille). 


1.  Third  nerve. 

2.  Nasal  nerve,  giving  off  a  long 

ciliary  nerve  in  the  orbit,  and 
the  long  root  of  the  lenticular 
ganglion  before  entering  the 
orbit. 

3.  Sixth  nerve. 

4.  Trunk  of  ophthalmic  nerve  (5th). 

5.  Ligament  of  Zinn. 

6.  Origin  of  external  rectus. 

7.  Lenticular  ganglion  (the  long  root 

is  joining  it  behind). 

8.  Short  root  of  lenticular  ganglion. 


9.  Branch  of  third  nerve  to  levator 
palpebra)  superioris  and  supe- 
rior rectus. 

10.  Inferior  rectus. 

11.  Hook  placed  on  superior  rectus. 

12.  Branch  of  third  nerve  to  obliquus 

inferior. 

13.  Frontal  nerve  (cut). 

14.  Eyeball. 

15.  Short  ciliary  nerve. 

16.  Inferior  oblique. 

17.  Gasserian  ganglion. 
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ganglion,  on  the  outer  side  of  the  optic  nerve  ;  2,  two  long  ciliary 
nerves,  which  run  with  the  short  ciliary  branches  and  perforate  the 
sclerotic  near  the  entrance  of  the  optic  nerve  ;  3,  the  infra-trochlear 
nerve,  which,  arising  just  before  the  nerve  enters  the  ethmoidal 
foramen,  passes  forwards  to  escape  from  the  orbit  beneath  the 
pulley  of  the  superior  oblique.  It  communicates  with  the  supra- 
trochlear nerve,  and  is  distributed  to  the  integument  of  the  eyelids 
and  side  of  the  nose,  the  lacrymal  sac,  the  conjunctiva,  and  the 
caruncula  lacrymalis. 

The  Lenticular  Ganglion  (ciliary  or  ophthalniic)  (Fig.  196)  is 
a  minute  ^mk  body  placed  between  the  optic  nerve  and  external 


Fig.  196. 


rectus  near  the  back  of  the  orbit.  It  should  be  exposed,  as  already 
mentioned,  by  division  of  the  external  rectus  after  the  removal  of 
the  outer  wall  of  the  orbit.  It  has,  like  all  the  cranial  ganglia, 
sensory,  motor,  and  sympathetic  roots.  The  sensory  or  long  root 
(2)  is  derived  from  the  nasal  branch  of  the  5th,  and  enters  the  pos- 
terior superior  angle  of  the  ganglion.  The  motor  or  short  root  (4) 
is  derived  from  the  branch  of  the  3rd  nerve  supplying  the  inferior 
oblique,  which  can  be  seen  jjassing  along  the  bottom  of  the  orbit ; 
this  root  enters  the  ganglion  at  its  posterior  inferior  angle.  The 
syrtipathetic  root  (6)  comes  from  the  cavernous  plexus  on  the 
internal  carotid  artery,  and  enters  the  orbit  through  the  sphenoidal 
fissure  ;  it  joins  the  ganglion  between  the  other  two  roots,  but  can 
rarely  be  seen  in  an  ordinary  dissection. 

The  short  ciliary  branches  of  the  ganglion  arise  from  its  upper  and 
lower  angles  in  front,  and  are  eight  or  ten  in  number.  They  pierce 
the  back  of  the  sclerotic  coat  of  the  eyeball  around  the  optic  nerve, 


Fig.  196. — Diagram  of  the  lenticular  ganglion  (from  Hirschfeld  and  Leveille). 

1.  Lenticular  ganglion.  6.  Sympathetic  root  from  cavernous 

2.  Long  root  from —  plexus. 

3.  Nasal  branch  of  fifth.  7.  Short  ciliary  nerves. 

4.  Short  root  from —  8.  Long  ciliary  nerves. 
0.  Nerve  to  inferior  oblique. 
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and  running  between  the  choroid  and  sclerotic  with  the  long  ciliary 
nerves  supply  the  iris,  the  ciliary  muscle,  and  the  cornea. 

The  Ophthalmic  Artery  (Fig.  197,  2)  arises  from  the  internal 
carotid  close  to  the  anterior  clinoid  process,  and  enters  the  orbit 

Fig.  197. 


II 


through  the  optic  foramen  with  the  optic  nerve,  but  to  its  outer 
side.    It  gives  off  the  following  branches  : — 

a.  The  Lacrymal  artery  (5)  accompanies  the  lacrymal  nerve  along 
the  external  superior  angle  of  the  orbit  to  the  lacrymal  gland, 
which  it  supplies.  It  gives  twigs  to  the  conjunctiva  and  eyelids, 
and  others  through  small  foramina  to  reach  the  temporal  fossa.  It 
is  joined  by  a  twig  from  the  middle  meningeal. 

h.  The  Supra-orbital  artery  (11)  ascends  to  join  the  frontal  nerve, 
and  afterwards  accompanies  the  supra-orbital  nerve  through  the 
supra-orbital  notch  to  the  forehead. 

c.  Muscular  branches  (4)  are  given  to  all  the  muscles  of  the  orbit, 
entering  them  on  their  ocular  surfaces. 

d.  The  Ciliary  branches  (Fig.  198)  are  numerous  small  arteries 


Fig.  197. — Arteries  of  the  orbit  from  the  outer  side  (from  Hirschfeld 

and  Leveille). 


1.  Internal  carotid. 

2.  Ophthalmic  artery. 

3.  Arteria  centralis  retinae. 

4.  Muscular  branches. 

5.  Lacrymal  artery. 

6.  Ciliary  artery. 

7.  Posterior  ethmoidal  artery. 

8.  Rectus  inferior. 


9.  Anterior  ethmoidal  artery. 

10.  Obliquus  inferior. 

11.  Supra-orbital  arter3^ 

12.  Facial  artery. 

13.  Frontal  artery. 

14.  Palpebral  arteries. 

15.  Nasal  arterj'. 


Fig.  198. — Scheme  of  circ 

1.  Conjunctival  vessels. 

2.  Sinus  circulus  venosus. 

3.  Anterior  ciliary  artery. 

4.  Greater  arterial  circle  of  iris. 

5.  Eecurrent    branch    of  anterior 

ciliary  artery. 

6.  Iris. 

7.  Muscular  and  conjunctival  vessels. 
la.  Artery  to  ciliary  processes. 

8.  Lens. 


tion  in  eye  (after  Leber). 

9.  Chorio-capillaris. 

10.  Ciliary  plexus. 

11.  Yena  vorticosa. 

13.  Episcleral  branch  of  long  ciliary. 

15.  Deep  branch  of  long  ciliary. 

17.  Long  ciliary  artery. 

19.  Short  ciliary  artery. 

21.  Smaller  retinal  vessels. 

23.  Central  vessels  of  retina. 
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for  the  supply,  mainly,  of  the  choroid,  ciliary  processes,  and  iris, 
and  have  been  divided  into  anterior  and  posterior,  the  latter  piercing 
the  sclerotic  near  the  entrance  of  the  optic  nerve,  the  former  usually 
derived  from  muscular  branches  perforating  the  sclerotic  close  to 
the  margin  of  the  cornea.  Of  the  posterior  ciliary,  some,  the 
short  ciliary  (19),  break  up  at  once  to  form  the  arterial  plexus  of  the 
choroid  ;  others,  generally  two  in  number,  the  long  ciliary  (17),  run 
forward  between  the  choroid  and  sclerotic  to  join  the  anterior 
ciliary  in  forming  the  great  arterial  circle  of  the  iris.  A  branch 
enters  the  optic  nerve  to  run  in  it  to  the  retina,  and  is  called  the 
arteria  centralis  retince  (23). 

e.  The  Ethmoidal  arteries,  anterior  (Fig.  197,  9)  and  ]3osterior  (7), 
pass  through  the  ethmoidal  foramina  in  the  inner  wall  of  the  orbit, 
the  anterior  accompanying  the  nasal  nerve.  They  supply  meningeal 
twigs,  and  branches  to  the  nose,  the  anterior  ending  on  the  face 
and  anastomosing  with  the  lateralis  nasi. 

/.  The  Palpebral  arteries,  two  in  number  (14),  leave  the  orbit  at 
the  inner  side,  to  be  distributed  to  the  upper  and  lower  eyelids. 

g.  The  Frontal  artery  (13),  one  of  the  terminal  branches,  turns 
round  the  margin  of  the  orbit  at  its  inner  angle  to  accompany  the 
supra-trochlear  nerve  on  the  forehead.  It  supplies  tlie  muscles  and 
integument  and  anastomoses  with  the  supra-orbital. 

h.  The  Nasal  artery  (15),  the  other  terminal  branch,  leaves  the 
orbit  at  the  inner  side  above  the  tendo  oculi,  and  anastomoses  on 
the  side  of  the  nose  with  the  angular  branch  of  the  facial  artery  (12). 

The  Ophthalmic  Veins  (Fig.  194,  10)  are  formed  by  tribu- 
taries which  correspond  generally  with  the  branches  of  the  artery 
and  form  two  trunks,  a  superior,  communicating  with  the  facial 
vein  and  running  through  the  sphenoidal  fissure  between  the  heads 
of  the  external  rectus  to  end  in  the  cavernous  sinus,  and  an  inferior, 
which  either  communicates  with  the  pterygoid  plexus  through  the 
spheno-maxillary  fissure,  or  terminates  by  joining  the  superior,  or 
opens  separately  into  the  cavernous  sinus.  The  venm  vorticosce 
which  return  the  blood  from  the  choroid  are  four  in  number.  They 
do  not  run  with  the  ciliary  arteries,  but  pierce  the  sclerotic  near  the 
equator  of  the  globe  to  join  the  ophthalmic  veins. 

The  Optic  Nerve  (Fig.  194,  13)  (2nd)  enters  by  the  optic  fora- 
men, and  passing  through  the  centre  of  the  orbit  to  the  eyeball, 
pierces  the  back  of  the  sclerotic  about  -i^th.  of  an  inch  to  the  inner  side 
of  the  axis  of  the  eyeball  to  end  in  the  retina.  It  has  a  complex 
sheath  derived  from  the  meninsjes  of  the  brain. 

[The  optic  nerve  is  to  be  divided,  and  the  globe  turned  forwards  to 
bring  into  view  the  muscles  beneath.] 
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The  remaining  Recti  Muscles  (Fig.  199)  are  seen  below,  and  to 
the  inner  and  outer  sides  of,  the  optic  nerve,  and  are  named  accord- 
ingly, inferior^  internal^  and  external.  They  arise  by  a  common 
tendinous  origin  (ligament  of  Zinn),  which  is  attached  round  the 
upper,  inner,  and  lower  sides  of  the  optic  foramen,  and  then  stretches 


is  a  tendinous  arch,  which  gives  passage  to  the  3rd  nerve,  the  nasal 
branch  of  the  5th  nerve,  the  6th  nerve,  and  the  superior  ophthalmic 
vein. 

The  recti  are  to  be  traced  forward  to  their  insertion  into  the 
sclerotic  coat,  a  quarter  of  an  inch  behind  the  cornea.  It  will 
be  found  that  the  attachment  of  the  internal  rectus  is  nearest  to  the 
corneal  margin  (2i  lines),  that  of  the  external  rectus  about  f  of 
a  line  farther  back,  and  that  of  the  superior  rectus  the  farthest 
removed  (4  lines).  All  of  these  muscles  are  ensheathed  by  processes 
of  the  capsule  of  Tenon.  In  action^  the  external  rectus  is  a  pure 
abductor,  and  the  internal  rectus  an  adductor  of  the  cornea  ;  while 
the  inferior  rectus,  in  addition  to  depressing  the  cornea,  aids  the 
internal  and  superior  recti  in  adduction,  and  the  inferior  oblique  in 
rotating  the  superior  end  of  the  vertical  meridian  outwards. 

The  Sixth  Nerve  (Fig.  195,  3)  (abducens)  is  seen  on  the  inner 
surface  of  the  rectus  externus,  which  it  supplies. 

The  Third  I^*erve  (Fig.  195)  (motor  oculi)  enters  the  orbit  in 
two  parts,  one  above  and  the  other  below  the  nasal  nerve.    In  its 


Fig.  199. — Muscles  of  the  eyeball.  The  view  is  taken  from  the  outer 
side  of  the  right  orbit  (from  Wilson). 

1.  Levator  palpebrce  superioris.  6.  Optic  nerve. 

2.  Obliquus  superior.  7.  Rectus  internus. 

3.  Kectus  superior.  8.  Rectus  inferior. 

4.  Insertion  of  rectus  externus.  9.  ObUquus  inferior. 

5.  Double  origin  of  rectus  externus. 


Fig.  199. 


across  the  inner  part  of  the 
sphenoidal  fissure  as  far  as  a 
prominent  bony  tubercle  on 
its  lower  margin.  The  ex- 
ternal rectus,  the  strongest, 
is  fixed  partly  to  this  tu- 
bercle, blending  with  the 
inferior  rectus,  partly  by 
another  head  which  arises 
from  the  upper  margin  of 
the  sphenoidal  fissure,  and 
blends  with  the  superior  rec- 
tus.   Between  these  two  heads 
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'30iirse  it  receives  communications  from  the  cavernous  plexus  and 
the  nasal  nerve. 

The  upper  division  (9)  has  been  traced  above  the  optic  nerve  to  the 
levator  palpebrse  and  superior  rectus  muscles  ;  the  loicer  division  (12) 
pis  now  seen  running'  below  the  optic  nerve  to  give  small  branches  to 
jthe  internal  and  inferior  recti,  and  a  long  branch  which  runs  on  the 
inferior  rectus  to  the  inferior  oblique  muscle,  and  supplies  the  short 
root  to  the  lenticular  ganglion.  The  nerve  to  the  inferior  oblique 
is  the  only  long  muscular  nerve  in  the  orbit. 

[To  expose  the  obliquus  inferior,  it  will  be  necessary  to  draw  the 
eyeball  to  the  upper  and  outer  angle  of  the  orbit,  and  to  remove  the 
conjunctiva  at  the  lower  and  inner  part.] 

The  Obliquus  Inferior  (Fig.  199,  9)  nmscle  lies  obliquely  in 
the  orbit  beneath  the  rectus  inferior.  It  arises  from  the  floor  of 
the  orbit  just  outside  the  lacrymal  groove,  and  passing  below  the 
inferior  rectus,  then  between  the  external  rectus  and  sclerotic,  is 
inserted  into  the  globe  a  little  behind  the  equator,  above  the  level 
of  the  rectus  externus,  and  close  to  the  insertion  of  the  obliquus 
superior.  Like  the  other  muscles,  it  receives  an  investment  from 
the  capsule  of  Tenon.  It  rotates  the  upper  end  of  the  vertical 
meridian  of  the  globe  outwards  (antagonising  the  superior  oblique) 
and  aids  in  abduction  and  elevation  of  the  cornea. 

Summary  of  the  Actions  of  the  Ocular  Muscles. — The  cornea  is 
raised  by  the  superior  rectus  and  inferior  oblique,  depressed  by 
the  inferior  rectus  and  superior  oblique,  abducted  by  the  external 
rectus,  and  aclducted  by  the  internal  rectus.  The  upper  end  of 
the  vertical  meridian  of  the  eye  is  rotated  outwards  by  the  inferior 
oblique  and  inferior  rectus,  and  inwards  by  the  superior  oblique 
and  superior  rectus.  The  oblique  upward  and  downward  move- 
ments of  the  cornea  are  eftected  by  the  same  muscles  as  the  direct 
movements,  aided  by  the  external  and  internal  recti  :  thus,  the 
eye  is  directed  upwards  and  outwards  by  the  combined  action  of 
the  superior  and  '  external  recti  and  the  inferior  oblique,  down- 
wards and  inwards  by  the  superior  and  internal  recti  and  the 
inferior  oblique,  etc. 

The  Capsule  of  Tenon  may  be  demonstrated  upon  the  sub- 
ject without  any  serious  dithculty,  and  should  be  carefully  studied. 

The  capsule  proper  invests  and  is  co-extensive  with  the  sclerotic. 
It  is  attached  in  front  to  the  margin  of  the  cornea  (where  it  forms 
the  '  subconjunctival  tissue '  of  ophthalmic  surgeons)  and  behind  to 
the  sheath  of  the  optic  nerve.  Its  inner  surface  is  smooth,  and  is 
separated  by  a  kind  of  lymph  space  from  the  sclerotic,  while 
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its  outer  surface  is  connected  with  the  adipose  tissue  of  the  orbit  by 
bands  of  connective  tissue. 

It  is  pierced  by  the  vessels,  nerves,  and  muscles  of  the  eye,  and 
gives  off  six  vaginal  lorocesses^  one  to  each  muscle.  That  to  the 
superior  oblique  covers  only  the  reflected  tendon  and  terminates  at 
the  pulley,  the  others  form  each  a  loose  sheath  for  the  tendon,  but 
blend  intimately  with  the  perimysium  of  the  muscular  belly  and 
become  less  and  less  demonstrable  as  they  approach  the  origin. 

Fi«r.  200. 


With  each  of  the  vaginal  processes,  except  that  to  the  superior 
oblique,  is  connected  a  process  of  fixation  which  is  directly  or  indirectly 
attached  to  the  bony  wall  of  the  orbit  in  such  a  manner  as  to  limit 
the  contraction  of  the  muscle  and  alter  somewhat  its  line  of  action. 
These  secondary  processes  are  of  considerable  strength  and  contain 
unstriped  muscular  fibre.  The  external  rectus  process  is  attached 
to  the  outer  margin  of  the  orbit,  the  internal  rectus  process  goes  to 


Fig.  200.— Frontal  section  of  orbit  (after  Merkel). 


1.  Supra- trochlear  nerve. 

2.  Frontal  nerve. 

3.  Levator  palpebrse. 

4.  Superior  rectus. 

5.  Superior  oblique. 

6.  Temporal  muscle. 

7.  Infra -trochlear  nerve. 

8.  Lacrymal  gland. 

9.  Internal  rectus. 


10.  Lacrymal  nerve. 

11.  Middle  turbinate  bone. 

12.  External  rectus. 

13.  Inferior  rectus. 

14.  Inferior  oblique. 

15.  Infundibulum. 

16.  Superior  maxillary  nerve. 
18.  Antrum. 
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the  lacryraal  crest,  while  those  of  the  superior  and  inferior  recti 
pass  to  the  orbital  border  of  the  tarsal  cartilages,  and  only  indirectly 
to  the  orbital  margin  through  the  tarsal  ligaments.  In  addition  to 
these  structures,  Mr.  Lockwood  describes  a  suspensory  hand  which 
is  attached  to  the  inner  and  outer  walls  of  the  orbit,  and  forms  a 
kind  of  hammock  passing  beneath  and  supporting  the  globe. 

If  all  the  contents  of  the  orbit  are  removed,  the  orbital  branch  of 
the  superior  maxillary  nerve  (temporo-malar)  may  be  seen  passing 
through  the  spheno-maxillary  fissure,  and  dividing  into  two 
branches — the  subcutaneus  malcE,  which  pierces  the  malar  bone, 
and  the  temporal  branch,  which  pierces  the  outer  wall  of  the  orbit 
to  reach  the  temporal  integument  (p.  394)  ;  and  the  spheno- 
maxillary fissure  will  be  found  closed  by  involuntary  muscular  fibre, 
the  orbit alis. 

The  Side  of  the  Neck. 

[The  head  is  to  be  drawn  as  far  back  as  possible  by  means  of  a 
hook  placed  in  the  chin,  and  the  side  to  be  dissected  (by  preference 
the  right  side  first)  should  be  made  prominent  by  means  of  blocks 
placed  beneatli.  Before  beginning  the  dissection,  the  student  should 
pass  his  finger  along  the  median  line  of  the  neck,  and  recognise  the 
following  points.  Firstly,  the  lower  jaw,  and  from  an  inch  and  a 
half  to  two  inches  below  it  the  sliglit  i^rojection  of  the  hyoid  bone  ; 
next  a  hollow,  corresponding  to  the  thyro-hyoid  membrane,  and 
below  this  the  projecting  angle  of  the  thyroid  cartilage  (pomum 
Adami),  which  is  very  small  in  women  ;  al)0ut  an  inch  below  the 
poiiium  Adami  is  a  depression  corresponding  to  the  crico-tliyroid  space, 
through  wliich  laryngotomy  is  performed  ;  still  lower  will  be  felt  the 
hard  ring  of  the  cricoid  cartilage,  and  in  a  thin  subject  the  rings  of 
the  trachea  may  be  recognised  lower  down  ;  sometimes  also  the 
isthmus  of  the  thyroid  body  may  be  felt  crossing  the  trachea,  usually 
over  the  second  and  third  rings. 

An  incision  is  to  be  made  from  the  chin  to  the  sternum,  and 
another  outwards  along  the  clavicle  as  far  as  the  incision  previously 
made  in  the  dissection  of  the  posterior  triangle,  and  the  flap  of 
skin  is  to  be  dissected  up  over  the  face.  The  platysma  may  be 
cleaned  in  the  upper  part  of  the  space  at  once,  and  it  will  facilitate 
the  operation  if  the  part  detached  from  the  clavicle  is  held  down  with 
hooks.] 

The  Platysma  Myoides  (Fig.  190,  6)  is  now  seen  to  reach  to 
the  side  of  the  lower  jaw,  where  it  is  partially  inserted,  but  most  of 
its  fibres  blend  with  the  muscles  of  the  lower  lip.  The  muscle 
decussates  in  the  median  line  with  its  fellow  of  the  opposite  side  for 
a  short  distance  above,  but  at  the  lower  part  of  the  neck  a  large 
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Fig.  201. 


Fig.  201. — Diagram  of  veins  of  head  and  neck.  The  temporo-maxillary  and 
external  jugular  system  in  black,  the  internal  jugular  system  in  double 
outline. 


1.  Stipra-orbital. 

2.  Anterior  temporal. 

3.  Supra-trochlear. 

4.  Middle  temporal. 

5.  Palpebral. 

6.  Temporal,    receiving  transverse 

facial,  parotid,  and  auricular 
tributaries,  and  joining  Avitli 
internal  maxillary  (not  shown) 
to  form  temporo-maxillary. 


9. 
10. 
11. 

12. 
13. 

14, 


Lateral  nasal. 

Occipital  vein  disappearing  to 
reach  the  deep  veins  of  the 
neck. 

Superior  labial. 

Posterior  auricular. 

Deep  facial. 

Posterior  external  jugular. 
Communicating  facial. 
External  jugular. 
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triangular  interval  exists  between  the  two.  A  few  small  branches 
of  the  superficial  cervical  nerve  will  be  found  piercing  the  muscle, 
and  the  external  and  anterior  jugular  veins  may  sometimes  be  seen 
through  its  fibres. 

[The  platysma  is  to  be  carefully  reflected  upwards  like  the  skin 
the  superficial  nerves  are  to  be  dissected  out,  and  the  sterno-mastoid 
cleaned  by  removing  that  part  of  the  deep  cervical  fascia  which  forms 
the  superficial  layer  of  its  sheath.] 

The  External  Jugular  Vein  (Fig.  201,  14)  is  formed  by  the 
junction  of  the  internal  maxillary  and  temporal  veins  in  the  parotid 
gland.  The  trunk  so  formed  {tenqjoro-maxillarij)  is  soon  joined  by 
the  posterior  auricular  (10)  and  sometimes  by  the  occipital  vein,  and 
gives  off  a  large  communicating  vessel,  the  communicating  facial  (13) 
to  the  common  trunk  of  the  lingual  and  facial  veins  (internal  jugular) ; 
it  then  crosses  the  sterno-mastoid  between  this  muscle  and  the 
platysma,  and  receives,  near  the  middle  of  the  neck,  the  ^^oderior^^ 
external  jugular  (12)  from  the  cervical  and  occipital  region.  Reach- 
ing the  outer  border  of  the  sterno-mastoid,  close  to  its  clavicular 
origin,  it  is  joined  by  three  tributaries,  the  transversalis  colli  (16)  and 
supra-scapular  (18)  on  the  outer  side,  and  the  anterior  jugular  7,) 
in  front.  Finally  it  pierces  the  deep  fascia  and  opens  into  the  sub-^ 
clavian  vein.  The  vein  and  its  principal  tributaries  are  valved  before 
their  terminations. 

The  Anterior  Jugular  Vein  (Fig.  201,  23)  begins  beneath  the 
chin  by  the  union  of  small  superficial  and  deep  branches,  and  passes 
down  the  neck,  near  the  middle  line,  to  reach  the  sterno-mastoid. 
It  here  receives  a  tributary  (19),  sometimes  of  considerable  size,  com- 
municating with  the  facial  above,  and  running  along  the  anterior 
border  of  the  sterno-mastoid.  It  then  pierces  the  deep  fascia,  runs 
beneath  the  sterno-mastoid  a  little  above  its  origin,  and  ends,  as 
stated,  in  the  external  jugular.  The  two  anterior  jugular  veins  are 
joined  together,  just  above  the  sternum,  by  a  transverse  branch, 
which  runs  in  the  fat  between  the  two  layers  of  the  deep  cervical 
fascia.    The  vessel  may  be  wounded  in  the  operation  for  wry-neck. 


Inferior  labial.  22. 

TransversaUs  colli.  23. 

Common   trunk  of  lingual  and  25. 

facial  (lingual  not  seen).  27. 

Supra-scapular  (should  be  larger).  29. 

Anterior  jugular  communicating.  31. 

Subclavian.  33. 
Superior  thyroid. 


Cephalic. 
Anterior  jugular. 
Middle  thyroid. 
Vertebral. 
Inferior  thyroid. 
Superior  intercostal. 
Internal  mammary. 
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Tlie  Superficial  Cervical  Nerve  (Fig.  190,  17),  a  nerve  of 
small  size,  is  seen  to  divide  into  two  or  three  branches  supplying 
the  skin  over  the  anterior  triangle,  the  upper  one  communicating 
with  branches  of  the  facial  nerve  below  the  jaw. 

The  Sterno-Cleido-Mastoid  Muscle  (Fig.  190,  28)  amesby  a 
rounded  tendon  from  the  anterior  surface  of  the  manubrium  sterni, 
about  half  an  inch  below  the  supia-sternal  notch,  and  by  a  broad 
tendinous  bilaminar  origin  from  the  inner  third  of  the  upper  part  of 
the  clavicle.  Between  the  two  heads  of  origin  is  a  cellular  interval, 
which  may  extend  for  some  distance  up  the  neck.  The  sternal 
2)ortion  of  the  muscle  is  inserted  into  the  anterior  border  and  outer 
surface  of  the  mastoid  process  of  the  temporal  bone  {sterno-mastoicl)^ 
and  into  the  outer  half  of  the  superior  curved  line  of  the  occipital 
bone  (sterno-occipitalis).  The  superficial  lamina  of  the  clavicular 
head  {deido-mastoid)  forms  a  muscular  belly,  Avhich  passes  to  the 
mastoid  process  beneath  the  insertion  of  the  sternal  head  ;  and  the 
deep  lamina  {cleido-occipitalis)  runs  to  the  superior  curved  line  of 
the  occipital  bone  underneath  the  hinder  portion  of  the  sternal 
head.  Along  the  posterior  border  of  and  beneath  the  muscle  will 
be  seen  several  small  lymphatic  glands. 

The  action  of  the  sterno-cleido-mastoid  is  (1)  to  flex  the  neck  at 
all  the  cervical  articulations  below  the  second ;  (2)  to  lateralise  the 
head  towards  the  shoulder  of  the  same  side,  moving  all  the  cervical 
joints  except  the  second  ;  and  (3)  to  rotate  the  face  towards  the 
opposite  shoulder,  partly  through  the  atlanto-axial  joint,  and  partly 
at  the  other  cervical  articulations.  Thus,  during  complete  con- 
traction, the  face  would  be  made  to  look  upwards  and  to  the 
opposite  side  while  the  neck  is  inclined  forwards.  If  both 
muscles  act  together  from  below  they  would  directly  flex  the 
neck  at  the  cervical  articulations  below  the  second,  but  they 
would  tend  to  extend  the  head  at  the  occipito-atlantal  joint.  If 
the  head  and  neck  be  fixed  the  muscle  raises  the  sternum  and  so 
aids  in  inspiration. 

The  superficial  layer  of  the  Deep  Cervical  Fascia,  which  has 
been  described  as  extending  from  the  tra2:)ezius  across  the  posterior 
triangle,  and  then  as  forming  a  sheath  for  the  sterno-mastoid  (p.  414), 
is  now  seen  to  cover  in  the  parts  included  in  the  anterior  triangle, 
and  to  extend  to  the  median  line  closing  in  the  carotid  and  sub- 
maxillary triangles  (p.  438).  Above  it  adheres  to  the  body  of  the 
hyoid  bone  and,  after  ensheathing  the  submaxillary  gland,  is  attached 
to  the  inferior  maxilla  ;  below  it  is  fixed  to  the  upper  border  of  the 
sternum,  there  splitting  into  two  laminae,  between  which  are 
included  some  fat  and  a  transverse  branch  uniting  the  two  anterior 
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I  jugular  veins.  A  Second,  deeper  layer  of  fascia  covers  the  sterno- 
hyoid, thyro-hyoid  and  omo-hyoid,  binding  down  the  central  tendon 

.  of  the  latter  muscle  to  the  clavicle,  and  sending  a  process  called  the 
imdiastinum  colli  backwards  between  the  cervical  viscera  (oesopha- 
gus, larynx  and  trachea,  &c.)  and  the  common  carotid  artery,  to  join 
the  prevertebral  aponeurosis  opposite  the  cervical  transverse  pro- 
cesses. A  Third  and  still  deeper  layer  ensheaths  the  thyroid  body, 
fixes  its  isthmus  to  the  hyoid  bone,  and  its  lateral  lobes  to  the 
extremities  of  the  first  and  second  tracheal  rings  {superior  and 
lateral  thyroid  ligaments)  ;  and  passing  downwards  becomes  con 
nected  with  the  front  of  the  pericardium.  The  carotid  sheath  is 
formed  by  the  junction  of  the  various  layers  of  cervical  fascia  sur- 
rounding the  vessels. 

Well  marked  lymph  spaces  may  be  demonstrated  between  the 
fascial  layers  in  the  neck  in  certain  situations.  The  chief  of  these 
are  (1)  the  pre-visceral  fissure,  in  front  of  the  trachea  and  thyroid 
body,  extending  downwards  behind  the  lower  extremities  of  the 
sterno-hyoid  and  sterno-thyroid  muscles  into  the  superior  medi- 
astinum ;  (2)  the  retro-visceral  fissure,  betAveen  the  pharynx  and 
oesophagus  in  front  and  the  vertebral  column  and  pre-vertebral 
muscles  behind.  This  is  bounded  on  each  side  by  the  mediastinum, 
colli,  and  may  be  traced  above  as  far  as  the  base  of  the  cranium 
and  downwards  into  the  superior  and  posterior  mediastina  ;  (3)  the 
sterno-mastoid  fissure,  behind  the  lower  part  of  the  sterno-mastoid 
muscle.  It  extends  downwards  into  the  axilla  and  into  the  superior 
mediastinum.  These  fissures  have  considerable  influence  upon  the 
direction  followed  by  pus  in  cases  of  disease  of  the  cervical  verte- 
brae, or  deep  suppurations  in  the  neck. 

[Opportunity  should  l)e  taken,  before  the  tissues  are  in  any  way 
disturbed,  to  notice  the  parts  involved  in  the  operation  of  tying  the 
common  carotid  artery.  The  vessel  may  be  felt  and  indistinctly  seen 
enclosed  in  a  sheath  of  fascia,  and  the  point  where  the  ligature  would 
usually  be  applied  is  at  the  angle  formed  by  the  sterno-mastoid  and 
omo-hyoid  muscles,  the  latter  of  which  can  now  be  seen  through  the 
fascia.  The  anterior  triangle  is  then  to  be  dissected,  after  the 
enumeration  of  its  contents  in  the  following  four  paragraphs  has  been 
carefully  read.] 

The  Anterior  Triangle  (Fig.  190)  of  the  neck  is  a  space 
bounded  in  front  by  the  median  line  from  the  symphysis  menti  to 
the  sternum  ;  behind  by  the  sterno-mastoid  muscle  ;  its  base  is 
formed  by  the  lower  jaw  and  a  line  from  the  angle  of  the  jaw  to 
the  mastoid  process  ;  and  its  apex  is  below,  at  the  top  of  the  sternum. 
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It  is  covered  in  by  the  skin  and  superficial  fascia,  the  platysma, 
the  superficial  layer  of  the  deep  fascia,  and  the  superficial  vessels 
and  nerves,  and  is  subdivided  into  three  smaller  triangles  by  the 
anterior  belly  of  the  omo-hyoid,  the  stylo-hyoid  and  posterior  belly 
of  the  digastricus,  and  the  body  of  the  hyoid  bone. 

The  Submaxillary  Triangle  is  bounded  above  by  the  lower 
border  of  the  inferior  maxilla  and  the  stylo-maxillary  ligament  ;  m 
front  by  the  midline  from  chin  to  hyoid  bone,  and  helow  by  the 
hyoid  bone  and  the  stylo-hyoid  and  posterior  belly  of  the  digas- 
tricus. Its  floor  is  formed  by  the  anterior  belly  of  the  digastricus, 
the  mylo-hyoid,  the  hyo-glossus,  and  the  middle  constrictor ;  and  it 
contains  parts  of  the  facial  and  lingual  vessels,  with  their  submental 
and  submaxillary  branches,  the  submaxillary  salivary  and  lymphatic 
glands,  the  hypoglossal  nerve,  and  the  mylo-hyoid  branches  of  the  I 
inferior  dental  vessels  and  nerve. 

The  Superior  Carotid  Triangle,  a  small  but  very  important 
space,  is  bounded  by  the  stylo-hyoid  and  posterior  belly  of  the  digas- 
tricus above,  the  anterior  belly  of  the  omo-hyoid  beloio,  and  the 
sterno-mastoid  behind.  Its  floor  is  formed  by  the  hyoid  bone,  the 
thyroid  cartilage,  the  thyro-hyoid  membrane  and  ligament,  the 
spine,  with  the  prevertebral  muscles,  the  hyo-glossus,  the  middle 
and  inferior  constrictors  and  a  small  portion  of  the  thyro-hyoid 
muscle.  It  contains  parts  of  the  common,  internal,  and  external 
carotid  arteries,  with  the  superior  thyroid,  lingual,  facial,  ascending 
pharyngeal,  occipital,  and  posterior  auricular  branches  of  the  last  ; 
the  superior  thyroid,  lingual,  facial,  communicating  facial,  and 
pharyngeal  veins  ;  lymphatic  glands  and  vessels  ;  the  vagus  nerve, 
with  its  pharyngeal,  laryngeal  and  superior  cardiac  bsanches ; 
branches  of  the  superior  cervical  ganglion  ;  and  the  hypoglossal 
nerve,  with  its  thyro-hyoid  and  descendens  cervicis  branches. 

The  common  carotid  artery  comes  into  view  between  the  sterno- 
mastoid  and  omo-hyoid  muscles,  with  the  descendens  cervicis  nerve 
superficial  to  it,  and  the  internal  jugular  vein  to  its  outer  side  ; 
the  pneumo-gastric  nerve  being  concealed  behind  and  between  the 
vessels,  and  the  sympathetic  nerve  lying  still  deeper  beneath  their 
sheath.  The  commencement  of  the  external  and  internal  carotids 
is  seen  at,  or  near,  the  upper  border  of  the  thyroid  cartilage,  and 
both  vessels  are  crossed  superficially  by  the  hypoglossal  nerve,  a 
small  twig  of  which  to  the  thyro-hyoid  muscle  should  be  preserved  ; 
the  superior  laryngeal  nerve  appears  on  the  inner  side  of  the  carotid 
vessels,  passing  behind  the  internal  and  external  carotid  arteries  to 
enter  the  larynx  through  the  interval  between  the  hyoid  bone  and 
the  thyroid  cartilage,  between  the  middle  and  inferior  constrictors 


PARTS  BENEATH  THE  STERNO-MASTOID.  439 


of  the  pharynx.  Lower  down,  a  branch  of  this  nerve,  the  external 
laryngeal,  ending  in  the  crico-thyroid,  should  be  sought  for. 

The  superior  thyroid,  lingual,  and  facial  arteries  are  partly  visible 
in  the  anterior  portion  of  the  space  ;  and  the  occipital  artery  is  seen 
turning  backwards  below  the  digastric,  with  the  hyjDOglossal  nerve 
curving  round  its  sterno-mastoid  branch  (or  around  the  sterno- 
niastoid  artery). 

The  Inferior  Carotid  Triangle  is  bounded  in  front  by  the 
median  line  from  hyoid  bone  to  sternum,  behind  and  above  by  the 
omo-hyoid,  behind  and  below  by  the  sterno-mastoid.  Its  floor  is 
formed  by  the  sterno-hyoid  and  sterno-thyroid  muscles,  the  thyroid 
body,  the  larynx,  trachea,  and  oesophagus,  the  thyroid  vessels,  some 
small  nerves,  and  lymphatics. 

[It  will  be  advisable  to  examine  the  ligaments  of  the  inner  end 
of  the  clavicle,  before  detaching  it.  The  sternal  origin  of  the 
sterno-mastoid  must  be  cut,  and  any  remains  of  the  pectoralis 
major  must  be  removed,  in  order  that  the  ligaments  between  the 
clavicle,  sternum,  and  first  rib,  and  also  between  the  two  clavicles, 
may  be  cleaned. 

It  is  supposed  that  the  clavicle  has  been  cut  close  to  the  attach- 
ment of  the  sterno-mastoid  in  the  dissection  of  the  posterior  triangle 
of  the  neck,  but  if  this  has  not  been  the  case  it  should  now  be 
divided.  The  inner  end  of  the  bone  being  then  drawn  up,  the 
costo-clavicular  ligament  is  to  be  divided,  and  the  knife  passed  into 
the  sterno-clavicular  articulation  from  below,  and  close  to  the 
[ilavicle.  By  this,  one  of  the  two  synovial  membranes  will  be 
opened,  and  the  other  can  be  exposed  by  cutting  from  above  close 
to  the  sternum,  thus  leaving  the  inter-articular  cartilage  uninjured. 
The  inter-articular  fibro-cartilage  is  to  be  divided  and  the  inner  end 
of  the  bone  dislocated,  the  fiibres  of  the  sterno-hyoid  which  are 
attached  to  it  being  separated.  The  sterno-mastoid  (with  the  portion 
of  the  clavicle)  is  then  to  be  turned  back,  being  carefully  separated 
from  the  fascia  beneath.  The  spinal-accessory  nerve  will  be  found  to 
pierce  it  at  the  upper  part,  and  a  branch  of  the  2nd  cervical  nerve 
enters  the  under-surface  of  the  muscle.] 

Parts  beneath  the  Sterno-Mastoid  Muscle. — By  the  removal 
3f  the  sterno-mastoid  the  following  structures  will  be  brought  into 
view,  which  must  be  subsequently  studied  in  detail.  Above  are 
seen  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid ;  with 
the  posterior  auricular  artery  and  parotid  gland  at  the  upper  border 
of  the  digastric,  and  the  occipital  artery  at  the  lower  border  of  the 
5ame  muscle.  Lower  down  and  posteriorly  are  parts  of  the  splenius 
japitis,  levator  anguli  scapulae,  and  scalenus  medius,  with  the  cervical 
lerves  and  lymphatic  glands.     In  front,  immediately  below  the 
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Fig.  202. — Transverse  section  of  neck,  opposite  5th  cervical  vertebra. 
(Modified  from  Braune.) 


1.  Thyro-liyoid. 

2.  Sterno-liyoid  (omo-livoid  lies  to 

thelelt). 

3.  Thyroid  cartilage. 

4.  Space  for  platysma  Ijctween  the 

layers  of  the  supcrfii-ial  fascia 
(muscle  not  represented). 

0.  Sterno-mastoid. 

6.  Glottis. 


7.  l.ymphatic  gland. 

8.  Arytenoid  cartilage. 

9.  Uescendens  cervicis  nerve. 

10.  Inferior  constrictor. 

11.  Internal  jugular  vein. 

12.  Longus  colli. 

13.  Common  carotid  artery. 

14.  5th  cervical  vertebra  (near  upper 

surface) . 
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digastric,  the  spinal-accessoiy  nerve  and  a  branch  of  the  anterior 
division  of  the  2nd  cervical  nerve  will  be  found  piercing  the  deep 
fibres  of  the  sterno- mastoid,  and  the  hypoglossal  nerve  arching 
forward  over  the  carotid  vessels.  The  common  carotid,  with  the 
internal  jugular  vein  external  to  it,  and  the  pneumo-gastric  nerve 
lying  deeply  between  the  two,  appears  in  a  sheath  of  fascia  above  the 
border  of  the  omo-hyoid ;  and  the  descendens  cervicis  nerve  lies 
either  upon  or  in  the  sheath,  and  forms  one  or  more  loops  with  the 
communicating  branches  from  the  cervical  plexus.  The  bifurcation 
of  the  carotid  will  be  seen  about  the  level  of  the  upper  border  of 
the  thyroid  cartilage,  the  internal  carotid  passing  upwards  by  the 
side  of  the  jugular  vein,  with  the  external  carotid  in  front  of  it ;  the 
anterior  branches  of  the  latter  reaching  forward  beyond  the  sterno- 
mastoid,  and  the  superior  and  middle  thyroid  veins  opening  into  the 
internal  jugular.  Near  the  clavicle  are  the  omo-hyoid,  sterno-hyoid, 
and  sterno-thyroid  muscles,  the  transversalis  colli  and  transversalis 
humeri  veins,  the  anterior  jugular  vein  near  its  termination,  and, 
deeper,  the  anterior  scalenus  with  the  phrenic  nerve  upon  it.  On 
the  left  side  of  the  body,  the  thoracic  duct  will  be  found  arching 
above  and  in  front  of  the  subclavian  artery  to  open  into  the  junction 
of  the  internal  jugular  and  subclavian  veins.  A  similar  but  smaller 
duct  (I'iglit  lymphatic  trunk)  may  be  found  on  the  right  side. 

The  small  Descendens  Cervicis  Werve  (Fig.  204,  14)  is  now 
to  be  dissected  out.  It  lies  either  upon  or  within  the  sheath  of  the 
carotid  vessels,  and  is  to  be  traced  upwards  to  the  hypoglossal  nerve 
(which  crosses  the  carotid  sheath  just  below  the  digastric  muscle), 
and  downwards  to  supply  the  nmscles  in  the  front  of  the  neck, 
viz.  sterno-hyoid,  sterno-thyroid,  and  omo-hyoid.  A  branch,  which 
may  be  double,  will  be  found  to  come  forward  from  the  cervical 
plexus  to  join  the  hypoglossal  and  form  a  loop,  the  ansa  hypoglossi, 
beneath  the  sterno-mastoid.  This  is  the  commnnicans  cervicis 
nerve  (7),  and  comes  from  the  2nd  and  3rd  cervical  nerves. 

The  If erve  to  the  Thyro-hyoid  is  seen  coming  from  the  hypo- 
glossal in  front  of  the  origin  of  the  descendens  cervicis.  These 
two  branches,  together  with  the  nerve  to  the  genio-liyoid,  are 


15.  Vagus. 

16.  Vertebral  arter3^ 

17.  Scalenus  an ticus  and  rectus  capitis 

anticus  major. 

18.  Spinal  cord. 

19.  External  jugular  vein  (beneath 

platysma). 

20.  Multifidus  spinas. 

21.  Vertebral  vein. 


22.  SemispinaUs  coUi. 

23.  Scaleni  medius  and  posticus. 

24.  Complexus. 

25.  Cervicaiis  ascendens. 

26.  Splenius  capitis  et  colli. 

27.  TransversaUs  capitis  et  colU. 

28.  Trapezius. 

29.  Levator  anguli  scapulae. 
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really  derived  from  the  communicating  branch  given  to  the  hypo- 
glossal by  the  anterior  division  of  the  first  cervical  nerve  and  are 
not  of  intra-cranial  origin. 

[The  fascia  is  now  to  be  removed  from  the  superticial  muscles  of 
the  triangle,  but  the  carotid  sheath  shouhl  be  left  untouched  for  the 
present.] 

Fig.  203. 


The  Sterno-hyoid  (Fig.  203,  14)  is  the  most  superficial  muscle  ; 
it  is  separated  from  its  fellow  of  the  opposite  side  by  only  a  small 


Fig.  203. — Muscles  of  the  anterior  aspect  of  the  neck  ;  on  the  left  side  of  the 
figure  the  superficial  muscles  are  seen,  on  the  right  the  deep  (from  Wilson) . 


1.  Posterior  belly  of  digastric.  . 

2.  Its  anterior  belly.  Aponeurotic 

pulley,  through  which  its  ten- 
don is  seen  passing,  attached  to 
the  body  of  the  os  hyoides,  3. 

4.  Stylo-hyoid  muscle. 

5.  Mylo-hyoid  muscle. 

6.  Genio-hyoid  muscle. 

7.  Stylo-glossus. 

8.  Hyo-glossus. 

9.  Styloid  process. 

10.  Stylo-pharyngeus. 

11.  Sterno-cleido-mastoideus. 

12.  Its  sternal  origin. 

13.  Its  clavicular  origiii. 


14.  Sterno-hyoid. 

15.  Sterno-thyroid  of  the  right  side. 

16.  Thyro-hyoid. 

17.  Anterior  belly  of  the  omo-hyoid. 

18.  18.  Its  posterior  belly  ;  on  the  left 

side,  the  tendon  of  the  muscle 
is  seen  to  be  bound  down  by  a 
portion  of  the  deep  cervical 
fascia. 

19.  Clavicular  portion  of  the  trape- 

zius. 

20.  Scalenus   anticus,  of  the  right 

side. 

21.  Scalenus  posticus;  the  scalenus 

medius  is  seen  between  the  two. 
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\  cellular  interval  above,  but  diverges  from  it  below.    It  arises  from 
the  back  of  the  first  piece  of  the  sternum,  the  posterior  sterno- 

j  clavicular  ligament,  and  the  inner  extremity  of  the  clavicle  ;  and  is 

!  inserted  into  the  body  of  the  hyoid  bone. 

It  is  a  depressor  of  the  hyoid  bone,  fixing  it  during  the  action 
of  the  supra-hyoid  muscles.  It  may  act  feebly  as  a  muscle  of 
inspiration,  by  raising  the  sternum  when  the  hyoid  bone  is  fixed 
from  above. 

The  Sterno-thyroid  (Fig.  203,  15)  is  deeper  and  broader  than 
the  preceding  muscle,  by  which  it  is  partly  covered.  It  arises 
from  the  back  of  the  sternum  l^telow  the  sterno-hyoid,  and  from  the 
first  or  sometimes  the  second  costal  cartilage  ;  and  is  inserted 
into  the  oblique  line  on  the  side  of  the  thyroid  cartilage.  It  very 
generally  has  a  transverse  tendinous  intersection  in  its  fibres.  It 
is  separated  from  its  fellow  above  by  a  considerable  interval,  but 
comes  into  close  contiguity  with  it  below. 

It  is  a  depressor  of  the  thyroid  cartilage,  and  a  feeble  elevator  of 
the  sternum  when  the  cartilage  is  drawn  upwards  and  fixed. 

The  Thyro -hyoid  (Fig.  203,  16)  is  a  direct  continuation  of  the 
last  muscle.  It  arises  from  the  oblique  line  of  the  thyroid  cartilage, 
and  passing  beneath  the  omo-hyoid  is  inserted  into  the  lower  border 
of  the  body  and  greater  cornu  of  the  hyoid  bone. 

It  is  an  elevator  of  the  thyroid  cartilage  acting  from  above,  and  a 
depressor  of  the  hyoid  bone  acting  from  below,  when  the  thyroid 
cartilage  is  drawn  downwards  and  fixed. 

The  Omo-hyoid  (Fig.  203,  17)  can  now  be  seen  in  its  whole 
length,  crossing  the  neck  beneath  the  sterno-mastoid,  and  consist- 
ing of  two  bellies  united  by  a  small  tendon,  which  has  been  seen 
to  be  held  down  to  the  clavicle  and  first  rib  by  a  process  of  the 
deep  cervical  fascia.  It  arises  from  the  upper  margin  of  the  scapula 
close  to  the  notch,  and  from  the  transverse  ligament  which  converts 
the  supra-scapular  notch  into  a  foramen  ;  and  is  inserted  into  the  body 
of  the  hyoid  bone  externally  to  the  sterno-hyoid,  and  superficially 
to  the  thyro-hyoid  muscle. 

It  is  a  depressor  of  the  hyoid  bone  and  a  feeble  elevator  of  the 
scapula. 

These  three  muscles  are  all  siq^jdied  by  the  descendens  cervicis 
nerve,  except  the  posterior  belly  of  the  omo-hyoid,  which  receives  a 
branch  from  the  ansa  hypoglossi. 

The  Digastric  (Fig.  203,  i)  muscle  consists  of  two  bellies, 
placed  above  the  hyoid  bone,  to  which  the  intermediate  tendon  is 
attached  by  fascia.  It  arises  from  the  digastric  fossa  on  the  inner 
side  of  the  mastoid  process  of  the  temporal  bone  ;  and  is  inserted 
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into  a  rongli  surftice  at  the  lower  border  of  the  inferior  maxilla,  | 
close  to  the  median  line.  Its  action  is  to  dej)ress  the  lower  jaw,  or  if  \ 
the  jaw  is  fixed,  to  raise  the  hyoid  bone  and  larynx.  Its  posterior 
belly  is  supplied  by  a  branch  of  the  facial  nerve,  and  the  anterior 
by  the  mylo-hyoid  branch  of  the  inferior  dental  nerve  (5th).  The 
submaxillary  salivary  gland  lies  in  the  angle  between  the  two 
bellies. 

The  Stylo-hyoid  (Fig.  203,  4)  is  the  muscle  in  immediate  con- 
nection with  tlie  posterior  belly  of  the  digastric,  and  is  pierced 
by  the  tendon  of  the  latter  close  to  the  hyoid  bone.  It  arises  from 
the  outer  or  posterior  part  of  the  base  of  the  styloid  process  of  the 
temporal  bone,  and  is  inserted  into  the  upper  surface  of  the  body 
of  the  hyoid  bone  at  its  junction  w^th  the  great  cornu.  It  is  an 
elevator  of  the  hyoid  bone  and  is  supplied  by  the  digastric  branch 
of  the  facial  nerve. 

[In  order  to  show  the  sheath  of  the  carotid  vessels  completely,  the 
sterno-hyoid  and  sterno-thyroid  must  be  reflected.  But  before  doing 
so  the  dissector  of  the  left  side  should  seek  the  termination  of  the 
thoracic  duct  (r.  p.  458). 

After  the  muscles  liave  been  reflected  the  sheath  is  to  be  opened. 
The  descendens  cervicis  nerve  has  already  been  traced  upon  it,  and 
within  will  now  be  found  the  common  carotid  artery  nearest  the 
median  line  ;  more  externally  the  internal  jugular  vein,  and  between 
biit  behind  these  the  pneumo-gastric  (or  vagus)  nerve.  Behind  the 
sheath  will  be  found  the  trunk  of  the  sympathetic  nerve,  lying 
parallel  with  the  vessels  ;  and  crossing  behind  these  at  the  level  of 
the  6tli  cervical  vertebra  will  be  seen  the  inferior  thyroid  artery  and 
recurrent  laryngeal  nerve.  The  sheath  is  to  be  carefully  dissected 
away,  and  the  branches  of  the  artery  and  the  vein  iollowed  out  and 
cleaned,  as  far  as  the  dissection  will  permit.  The  large  hypoglossal 
nerve  will  be  found  loojung  round  the  occipital  or  sterno-mastoid 
artery,  and  crossing  in  front  of  the  external  and  internal  carotids 
in  a  curved  direction  immediately  below  the  digastric  muscle  ;  and 
the  superior  laryngeal  In^anch  of  the  jDneumo-gastric  crosses  behind 
the  vessels  a  little  lower  down.] 

The  Common  Carotid  Artery  (Fig.  204,  14)  has  the  same 
relations  on  both  sides  of  the  neck  from  the  sterno- clavicular  articu- 
lation upwards,  though  its  origin  is  diflerent  on  the  two  sides.  On 
the  right  side  it  commences  behind  the  top  of  the  sterno-clavicular 
articulation,  by  the  bifurcation  of  the  innominate  into  common 
carotid  and  subclavian  arteries,  but  on  the  left  side  it  begins  at 
the  arch  of  the  aorta.  Its  direction  in  the  neck  is  upwards  and  a 
little  outwards,  and  would  be  sufficiently  indicated  by  a  line  from 
the  inner  end  of  the  clavicle  to  the  front  of  the  mastoid  process. 
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It  ordinarily  divides  at  the  level  of  the  upper  border  of  the  thyroid 
cartilage  into  external  and  internal  carotids. 

Its  relations  are — in  front  superficial  structures  including  the 

Fi^r.  204. 


I 
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Eig.  204.— The  side  of  the  neck  (drawn  by  J.  T.  Gray). 


1.  Occipital  artery. 

2.  Facial  vein. 

3.  Spinal-accessory  nerve. 

4.  Facial  artery . 

0.  Internal  jugular  vein. 

6.  Hypoglossal  nerve. 

7.  Communicans  cervicis  nerve, 

8.  Lingual  artery. 

9.  Pneumo-gastric  nerve. 

10.  Superior  laryngeal  nerve. 

11.  Phrenic  nerve. 

12.  Superior  thyroid  artery. 

13.  Sterno-cleido-mastoid  (reflected). 


14.  Common  carotid  artery  with  de- 

scendens  cervicis  nerve. 

15.  Inner  end  of  clavicle  (reflected). 

16.  Sterno-hyoid. 

17.  Subclavian  vein  (cut). 

18.  Omo-hyoid. 

19.  Subclavian  artery  giving  ofl*  the 

thyroid  axis  and  the  internal 
mammary  artery. 

20.  Middle  cervical  ganglion  of  sym- 

pathetic. 

21.  Apex  of  pleura. 
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platysma,  the  sternal  origin  and  anterior  border  of  tlie  sterno- 
mastoid,  the  lower  portion  of  the  sterno-hyoid  and  sterno-thyroid 
muscles,  the  sterno-mastoid  branch  of  the  superior  thyroid  arterj^, 
the  internal  jugular  vein  at  the  root  of  the  neck  on  the  left  side, 
the  middle  and  superior  thyroid  veins,  the  anterior  jugular  vein 
(separated  from  the  artery  by  the  sterno-hyoid  and  sterno-thyroid 
muscles),  the  hypoglossal  nerve,  and  a  portion  of  the  lateral  lobe  of 
the  thyroid  body.  Behind  are  the  three  lower  cervical  and  two 
upper  dorsal  vertebrsB,  with  the  longus  colli  and  rectus  capitis  anticus 
major,  the  subclavian  artery,  the  vertebral  and  inferior  thyroid 
arteries,  the  recurrent  laryngeal  nerve,  the  sympathetic  cord  and 
middle  cervical  ganglion,  the  thoracic  duct  on  the  left  side  and  the 
right  lymphatic  trunk  on  the  right.  Externally  are  the  internal 
jugular  vein,  which  overlaps  it  below  on  the  left  side,  the  pneumo- 
gastric  nerve,  and  the  apex  of  the  lung  (especially  on  the  left  side)  ; 
and  internally  the  trachea,  larynx,  thyroid  body,  pharynx,  oeso- 
phagus, and  recurrent  laryngeal  nerve. 

The  point  of  bifurcation  of  the  common  carotid  may  vary  a  little, 
but  is  more  frequently  above  than  below  the  upper  border  of  the 
thyroid  cartilage.  The  vessel  is  somewhat  enlarged  at  its  termina- 
tion, and  here  is  closely  related  in  front  to  a  vascular  glomerulus 
(which  resembles  a  mass  of  connective  tissue  in  the  dead  subject) 
called  the  carotid  ganglion. 

Surgery. — To  tie  the  common  carotid  artery.  This  may  be  accom- 
plished either  above  or  below  the  omo-hyoid,  but  above  the  muscle 
is  the  better  situation.  An  incision,  three  inches  in  length,  along 
the  anterior  border  of  the  sterno-mastoid,  beginning  at  the  level 
of  the  hyoid  bone,  will  allow  that  muscle  to  be  turned  outwards 
sutticiently  to  bring  the  omo-hyoid  into  view.  In  the  angle  between 
the  two  muscles  the  carotid  is  to  be  found,  and  this  part  of  the 
operation  will  be  much  facilitated  by  drawing  the  omo-hyoid  towards 
the  median  line. 

The  descendens  cervicis  nerve  may  be  seen  on  the  sheath  of  the 
vessels,  and  is  to  be  avoided,  and  the  sheath  is  to  be  carefully 
opened  on  its  inner  side,  so  as  to  avoid  possible  injury  to  the  internal 
iugular  vein,  which  usually  is  not  exposed.  The  needle  is  to  be 
passed  from  the  outer  side,  care  being  taken  not  to  include  the 
pneumo-gastric  or  the  sympathetic  nerve.  On  the  dead  body  the 
vein  is  frequently  empty,  and  is  liable  to  be  injured  unless  the 
sheath  be  opened  well  to  its  inner  side. 

The  operation  below  the  omo-hyoid  might  be  performed  through  a 
similar  incision  along  the  border  of  the  lower  part  of  the  sterno- 
mastoid,  but  would  be  facilitated  by  dividing  the  sternal  origin  of 
the  muscle.  The  sterno-hyoid  and  sterno-thyroid  muscles  must  be 
turned  inwards,  or  even  divided,  in  order  to  reach  the  vessel. 
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The  Internal  Carotid  Artery  (Fig.  205,  8)  ascends  to  the  base 
of  the  skull,  lying  close  to  the  pharynx,  and  upon  the  prevertebral 
muscles,  the  vagus,  and  the  sympathetic  cord.    It  is  first  to  the 

Fig.  205. 


Fig.  205.--The  carotid  arteries  (W.  A.). 

1.  Temporal.  9.  Facial. 

2.  Posterior  auricular.  10.  Enlargement  of  carotid  at  bifur- 

3.  Internal  maxillary.  cation. 

4.  Occipital.  11.  Lingual. 

5.  Parotid  and  masseteric.  12.  Common  carotid. 

6.  Sterno-mastoid.  13.  Superior  thyroid. 

7.  Ascending  pharyngeal.  14.  Sterno-mastoid  branch  of  superior 

8.  Internal  carotid.  thyroid. 
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outer  side  of  the  external  carotid,  and  is  crossed  in  front  by  the 
hypoglossal  nerve,  the  digastric  and  stjdo-hyoid  muscles,  and  the 
posterior  auricular  and  occipital  arteries  ;  and  behind  by  the  superior 
laryngeal  branch  of  the  pneumo-gastric.  In  its  further  course  it  is 
deeper  than  the  external  carotid,  and  is  separated  from  it  by  the 
styloid  process,  the  stylo-glossus  and  stylo-pharyngeus  muscles,  the 
glosso -pharyngeal  nerve,  and  the  pharyngeal  branch  of  the  vagus. 
Finally  it  enters  the  carotid  canal  in  the  petrous  bone. 

The  artery  will  be  more  fully  traced  out  in  the  deep  dissection 
of  the  neck  and  pharynx. 

The  External  Carotid  Artery  (Figs.  204,  205)  is  derived 
from  the  common  carotid  opposite  the  upper  border  of  the  thyroid 
cartilage,  and,  lying  at  first  to  the  inner  side  of  and  then  superficial 
to  the  internal  carotid,  ascends  in  the  substance  of  the  parotid  gland 
to  a  point  opposite  the  neck  of  the  condyle  of  the  lower  jaw,  where 
it  gives  off  its  terminal  branches.  Superficially  in  the  neck  it  is 
crossed  by  the  digastric  and  stylo-hyoid  muscles,  the  hypoglossal 
nerve,  and  the  lingual  and  facial  veins,  and  deeply  is  separated  from 
the  internal  carotid  by  the  styloid  process,  the  stylo-glossus  and 
stylo-pharyngeus  muscles,  the  pharyngeal  branch  of  the  vagus,  and 
the  glosso-pharyngeal  nerve.  It  enters  the  parotid  gland  behind 
the  angle  of  the  jaw,  and  in  the  gland  lies  beneath  the  temporo- 
maxillary  vein  and  is  crossed  superficially  by  the  facial  nerve. 

Its  branches  may  be  divided  as  follows  : — 

Anterior  set:  1,  Superior  Thyroid;  2,  Lingual;  3,  Facial;  4, 
Parotid  and  Masseteric. 

Posterior  set:  1,  Occipital;  2,  Posterior  Auricular;  3,  Stemo- 
Mastoid.^ 

Ascending  branch  :  Ascending  Pharyngeal. 

Terminal  branches  :  1,  Temporal  ;  2,  Internal  Maxillary. 

The  anterior  and  posterior  sets  can  now  be  partly  dissected ;  the 
rest  will  be  given  in  other  dissections. 

The  Superior  Thyroid  Artery  (Fig.  204,  12)  arises  close  to 
the  bifurcation  of  the  common  carotid,  and  sometimes  from  the 
main  artery  itself.  It  runs  forward  beneath  the  depressor  muscles 
of  the  hyoid  bone,  and  then  downward  to  the  thyroid  body  to  anas- 
tomose with  the  inferior  thyroid  artery  from  the  subclavian  and  with 
the  thyroid  vessels  of  the  opposite  side.  It  gives  off  an  inferior 
hyoid  branch,  which  runs  along  the  lower  border  of  the  hyoid  bone, 
and  anastomoses  with  the  hyoid  branch  of  the  lingual  artery  ;  a 

*  The  sterno- mastoid  is  perhaps  more  frequently  derived  from  the  occipital 
than  from  the  trunk  itself. 
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ni^erior  laryngeal  branch,  wHch  pierces  the  thyro-liyoid  membrane 
vvith  the  corresponding  nerve  ;  a  crico-thyroid  branch,  anastomosing 
\vith.  its  fellow  of  the  opposite  side  across  the  crico-thyroid  mem- 
brane ;  and  a  superficial  descending  branch,  wliich  supplies  the 
depressor  muscles  of  the  hyoid  bone,  and  gives  off  a  sterno- 
mastoid  artery. 

The  crico-thyroid  branch  is  considered  to  be  one  of  the  causes  of 
danger  in  laryngotomy,  but  if  the  membrane  is  pierced  transversely, 
as  it  ordinarily  is  in  the  operation,  its  division  is  unlikely ;  more- 
jover,  its  small  size  would  cause  such  an  accident  to  be  of  but  little 
importance. 

The  Lingual  Artery  (Fig.  204,  8). — Only  a  very  small  portion 
of  the  lingual  artery  is  now  visible,  running  first  upwards  and  then 
transversely  upon  the  middle  constrictor  of  the  pharynx,  immediately 
above  the  greater  cornu  of  the  hyoid  bone,  to  disappear  beneath  the 
edge  or  through  the  fibres  of  the  hyo-glossus  muscle.  It  is  crossed 
by  the  digastric  and  stylo-hyoid  muscles  and  the  hypoglossal  nerve, 
and  overlapped  by  the  submaxillary  gland.  The  remainder  of  the 
vessel  will  be  described  in  the  dissection  of  the  sul)maxillary  region. 

The  Facial  Artery  (Fig.  204,  4)  passes  upwards  and  forwards 
beneath  the  digastric  and  stylo-hyoid  muscles  and  hypoglossal  nerve, 
and  forms  a  remarkable  sigmoid  curve  as  it  lies  in  a  deep  groove  on 
the  posterior  part  of  the  submaxillary  gland  before  reaching  the 
jaw.  It  crosses  the  jaw  w^ith  the  facial  vein  to  its  outer  side, 
immediately  in  front  of  the  masseter  muscle,  and  will  be  followed 
out  in  the  dissection  of  the  face.  Its  inferior  jjalatine  branch  may 
be  seen  disappearing  between  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  the  tonsillar  branch  between  the  stylo-glossus  and 
pterygoideus  internus  ;  its  submaxillary  branches  (two  or  three) 
enter  the  gland,  and  the  sub-mental  branch,  often  of  large  size,  runs 
forward  over  the  mylo-hyoid  muscle  to  the  chin,  where  it  supplies 
the  surrounding  tissues  and  anastomoses  with  the  sublingual, 
inferior  labial  and  superior  hyoid  arteries. 

The  facial  artery  frequently  arises  in  common  with  the  lingual. 

The  Occipital  Artery  (Fig.  204,  i)  is  only  seen  in  its  first  part. 
It  runs  backwards  along  the  inferior  border  of  the  digastric,  and 
then  beneath  its  origin  in  a  special  groove  in  the  mastoid  portion  of 
the  temporal  bone,  and  may  usually  be  recognised  by  the  fact  that 
the  hypoglossal  nerve  hooks  round  its  sterno-mastoid  branch  when 
this  is  present.  The  artery  crosses  the  hypoglossal  nerve,  internal 
carotid  artery,  pneumo-gastric  nerve,  internal  jugular  vein,  spinal 
accessory  nerve,  and  sympathetic  trunk.  It  usually  gives  ofi"  a 
sterno-mastoid  branch.     Its  further  course  will  be  traced  later. 
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The  Posterior  Auricular  Artery,  of  miicb.  smaller  size  than 
the  last  and  not  easily  seen  unless  carefully  looked  for,  arises 
beneath  the  digastricus  and  turns  around  its  upper  border  to  reach 
the  mastoid  process,  which  it  crosses.  Xear  the  mastoid  process  it 
gives  off  the  stylo-mastoid  branch  into  the  stylo-mastoid  foramen, 
and  then  supplies  auricular,  mastoid,  and  tenijjoral  branches  to  the 
pinna  and  the  structures  of  the  mastoid  and  posterior  temporal 
region,  besides  sending  a  small  branch  beneath  the  posterior  beUy 
of  the  occipito-frontalis.  It  anastomoses  with  the  temporal  and 
occipital  arteries. 

The  Sterno-Mastoid  Artery  is  a  branch  of  imcertain  origin, 
coming  either  from  the  external  carotid  artery  near  its  commence- 
ment, or  from  the  occipital  artery  ;  the  hypoglossal  nerve  winding 
round  it  in  either  case.  It  is  of  small  size  and  enters  the  under 
surface  of  the  sterno-mast  :>id  muscle,  crossing  the  carotid  sheath 
to  anastomose  with  the  stt^rno-mastoid  branch  of  the  superior 
thyroid. 

The  Veins  corresponding  to  the  branches  of  the  external  carotid 
artery  do  not  take  cjuite  the  same  course  as  those  vessels.  The 
internal  maxillary  and  temporal  veins  unite  in  the  parotid  to  form 
the  teraporo-maxillary  vein,  which  afterwards  receives  the  posterior 
auricular  vein,  and  passes  do^^^l  in  the  substance  of  the  gland  on 
the  outer  side  of  the  external  carotid  artery  and  facial  nerve  ;  at 
the  angle  of  the  jaw  it  divides  into  the  external  jugular  and  the 
facial  communicating.  The  latter  joins  the  facial  vein  to  form  the 
common  facial,  which  enters  the  Internal  Jugular.  The  facial  vein 
is  more  superficial  than  the  artery  and  runs  over  the  submaxillary 
gland.  The  lingual  vein  usually  joins  the  facial.  The  occipital  vein 
seldom  accompanies  the  artery,  but  generally  ends  in  a  network 
beneath  the  complexus. 

The  Internal  Jugular  Vein  (Fig.  204,  5)  is  deeply  placed  to 
the  outer  side  of  the  internal  carotid  artery  immediately  below  the 
base  of  the  skull,  and  afterwards  holds  the  same  relation  to  the 
common  carotid  artery.  It  is  crossed  by  the  styloid  process  and 
stylo-pharyngeus  muscle,  the  spinal-accessory  nerve  (which,  how- 
ever, is  sometimes  beneath  the  vein),  the  digastric  and  stylo-hyoid 
muscles  and  the  occipital  artery.  It  is  covered  by  the  stemo- 
mastoid  in  the  lower  part  of  its  course.  It  has  the  pneumo-gastric 
nerve  between  it  and  the  internal  and  common  carotid  arteries, 
and  is  enclosed  in  the  carotid  sheath  of  cer^-ical  fascia.  It  receives 
the  facial,  lingual,  pharyngeal,  superior  thyroid,  and  middle  thyroid 
veins,  and  unites  with  the  subclavian  vein  to  form  the  vena  inno- 
niinata.    Its  relation  to  the  carotid  artery  differs  on  the  two  sides. 
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At  the  root  of  the  neck,  on  the  left  side,  it  somewhat  overlax3s  the 
artery,  but  on  the  right  is  separated  from  it  by  a  small  angular 
[  interval. 

[The  inner  end  of  the  clavicle  having  been  removed  with  the  sterno- 
mastoid,  a  little  dissection  close  above  the  sternum  will  readily  expose 
j  the  scalenus  anticus  muscle  attached  to  the  first  rib,  having  tlie 
I  phrenic  nerve  lying  upon  it,  and  branches  of  the  thyroid  axis  cross- 
'  ing  it.    The  pneumo-gastric  if  traced  down  will  be  found  to  cross  the 
first  part  of  the  subclavian  artery,  which  with  its  branches  is  to  be 
I  defined.    The  sympathetic,  and  the  thoracic  duct  on  the  left  side,  are 
to  be  carefully  preserved.] 

'  The  Subclavian  Arteries  differ  on  the  two  sides,  the  right 
'  beginning  at  the  bifurcation  of  the  innominate  opposite  the  sterno- 
clavicular articulation ;  and  the  left  in  the  thorax  at  the  arch  of  the 
aorta.  Both  arteries  may  be  divided  into  three  jDarts,  of  which  the 
second  and  third  correspond  on  the  two  sides  of  the  body,  while  the 
cervical  portion  of  the  first  part  of  the  left  diff'ers  but  little  in  its 
relations  from  the  first  part  on  the  right  side. 

The  first  part  on  the  right  side  extends  from  the  bifurcation  of  the 
innominate  artery,  behind  the  upper  border  of  the  sterno-clavicular 
articulation,  to  the  inner  margin  of  the  scalenus  anticus.  Its 
course  is  obliquely  upwards  and  outwards.  It  is  related  in  front  to 
the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles  ;  the 
commencement  of  the  common  carotid  artery,  the  internal  jugular 
and  vertebral  veins ;  the  pneumo-gastric,  cardiac,  phrenic,  and 
recurrent  laryngeal  nerve  ;  and  the  right  lymphatic  trunk.  The 
subclavian  vein,  if  greatly  distended,  may  overla]D  its  lower  border, 
'but  the  innominate  vein  is  below  the  level  of  this  part  of  the 
artery  ;  the  anterior  jugular  vein  crosses  it  transversely,  but  is 
separated  from  it  by  the  sterno-hyoid  and  sterno-thyroid  muscles. 
Behind  it  lie  the  apex  of  the  pleura,  the  recurrent  laryngeal  nerve 
(which  also  passes  around  it  below),  the  sympathetic  cord,  and 
some  cardiac  nerves. 

The  first  part  on  the  left  side  extends  from  the  arch  of  the  aorta  to 
the  inner  border  of  the  scalenus  anticus,  and  may  be  conveniently 
subdivided  into  a  thoracic  and  a  cervical  portion.  The  relations  of 
the  cervical  part  are  the  same  as  those  on  the  right  side,  with  these 
exceptions  : — The  recurrent  laryngeal  nerve  does  not  wind  around 
it  ;  the  thoracic  duct  arches  above  and  in  front  of  the  artery 
to  join  the  subclavian  vein  close  to  its  union  with  the  internal 
jugular  ;  and  the  internal  jugular  vein,  overlapj^ing  the  common 
carotid  artery,  is  less  extensively  related  to  the  subclavian  artery 
than  on  the  right  side. 
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Tlie  Branches  of  the  first  part  of  the  subclavian  artery  are  (1) 
Vertebral,  (2 )  Internal  Mammary  ,  and  (3)  Thyroid  Axis.  The  Superior 
Intercostal  artery  arises  from  the  first  part  of  the  subclavian  on  the 
left  side,  but  on  the  right  is  usually  a  branch  of  the  second  part,  and 
is  concealed  by  the  inner  border  of  the  scalenus  anticus. 


Eig.  206 


I.  The  Vertebral  Artery  (Fig.  206,  i)  is  seen  now  in  only  a 
small  part  of  its  course.  It  arises  from  the  posterior  part  of  the 
upper  border  of  the  subclavian  (occasionally  from  the  aorta  on  the 
left  side),  and  runs  upwards  in  front  of  the  transverse  process  ol 
the  7th  cervical  vertebra,  lying  in  an  interspace  between  the  scalenus 

Fig.  206. — The  right  subclavian  and  its  branches.    The  dotted  outlines  represent 
the  position  of  the  sternum,  first  rib,  clavicle,  and  scalenus  anticus  (W.  A.). 

\.  Vertebral  extending  upwards  to  6.  Thyroid  axis. 

foramen  in  6th  cervical  ver-       7.  Superior  intercostal. 

tebra.  8.  Innominate  (the  dotted  line  corre- 

2.  Inferior  thyroid.  spends  to  the  mesial  plane) . 

3.  Deep  cervical.  9.  Posterior  scapular  (inconstant). 

4.  Common  carotid.  11.  Supra-scapular. 

6.  Transverse  cervical.  13.  Internal  mammary. 
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mticus  and  the  longus  colli  muscles.  In  front  of  it  are  tlie  inferior 
;hyroid  artery,  the  middle  cervical  ganglion,  two  minute  branches 
jirom  the  inferior  cervical  ganglion  of  the  sympathetic,  and  the  internal 
jugular  and  vertebral  veins.  It  enters  the  foramen  in  the  transverse 
process  of  the  6th  cervical  vertebra,  and  passes  through  the  vertebrar- 
terial  foramina  in  all  the  vertebrae  above,  inclining  outwards  to 
reach  its  passage  on  the  atlas,  then  winding  inwards  upon  the 
! atlas  to  enter  the  foramen  magnum  and  supply  the  brain.  It  is 
about  2  inches  in  length  between  its  origin  and  the  point  at  which 
i  it  enters  the  vertebrarterial  canal.  In  the  neck  it  gives  off  spinal 
branches,  which  enter  the  spinal  canal  through  the  intervertebral 
foramina  and  are  distributed  to  the  walls  of  the  canal,  the  nerve 
roots,  the  spinal  cord,  and  the  meninges  ;  and  muscular  branches 
supplying  the  retro-spinal  muscles,  and  anastomosing  with  the 
princeps  and  profunda  cervicis  arteries  beneath  the  complexus. 

The  Vertebral  vein,  much  smaller  than  the  artery,  commences  in 
small  branches  about  the  foramen  magnum  and  atlas.  It  takes  the 
same  course  as  the  artery,  receiving  corresponding  branches,  and 
also  the  ascending  cervical  and  deep  cervical  veins,  and,  after  emerg- 
ing from  the  foramen  in  the  sixth  vertebra,  is  joined  by  a  small 
tributary  which  runs  through  the  foramen  in  the  seventh  vertebra, 
and  crosses  the  subclavian  artery  to  open  into  the  innominate  vein. 
It  sometimes  escapes  through  the  foramen  in  the  transverse  process 
of  one  of  the  other  cervical  vertebrse. 

2.  The  Internal  Mammary  Artery  (Fig.  206,  13)  arises  from 
the  lower  part  of  the  anterior  surface  of  the  subclavian  artery  on  the 
distal  side  of  the  vertebral  below  the  origin  of  the  thyroid  axis,  and 
"at  once  descends  into  the  thorax.  It  is  crossed  superficially  by  the 
phrenic  nerve  close  to  its  origin.  The  artery  passes  behind  the 
costal  cartilages  of  the  true  ribs,  giving  off  a  comes  nervi  phrenici, 
anterior  intercostal,  mediastinal,  pericardiac,  and  perforating 
branches,  and  finally  divides  opposite  the  seventh  cartilage  into  two 
terminal  branches — superior  epigastric  and  musculo-phrenic.  These 
will  be  further  seen  in  the  dissection  of  the  thorax.  The  artery  is 
accompanied  by  vence  comites,  which  unite  above  and  join  the 
innominate  vein. 

3.  The  Thyroid  Axis  (Fig.  206,  6)  is  a  short  thick  trunk 
arising  from  the  upper  part  of  the  anterior  surface  of  the  sub- 
clavian, close  to  the  inner  border  of  the  scalenus  anticus  and 
external  to  the  origin  of  the  vertebral.  It  divides  immediately  into 
three  branches,  (a)  inferior  thyroid,  {h)  transversalis  colli,  and  (c) 
supra-scapular  or  transversalis  humeri. 

a.  ^h.^  Inferior  Thyroid  artery  (2)  runs  first  upwards  and  inwards 
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Eig.  207. — Scheme  of  the  principal  anastomoses  of  the  subclavian  and 
carotid  arteries  (W.  A.). 
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'across  the  vertebral  artery  and  behind  the  carotid  sheath  and  sym- 
pathetic trunk.  It  curves  inwards  and  downwards  opposite  the 
transverse  process  of  the  6th  cervical  vertebra,  then  descends  as  far 
as  the  lower  border  of  the  thyroid  body,  and  after  passing  inwards 
behind  the  recurrent  larjTigeal  nerve  (an  important  surgical  rela- 
tion) it  turns  upwards,  forming  a  second  curve,  and  breaks  up  into 
branches  w^hich  supply  the  tliyroid  body  and  anastomose  with  the 
superior  thyroid  artery  (Fig.  211).  Besides  cesojjhagecd,  tracheal,  and  a 
small  inferior  laryngeal  branch,  it  usually  gives  off  close  to  its  origin, 
the  ascending  cervical,  which  runs  upwards  in  front  of  the  anterior 
tubercles  of  the  transverse  processes  of  the  vertebrae  between  the  attach- 
ments of  the  scalenus  anticus  and  rectus  capitis anticus major,  supplying 
the  prevertebral  muscles  and  anastomosing  with  branches  of  the  verte- 
bral artery.  The  middle  cer\dcal  ganglion  usually  rests  upon  its  first 
curve.  The  walls  of  this  artery  are  said  to  be  very  thin  and  lacerable. 

The  Inferior  Thyroid  veins  pass  down  in  front  of  the  trachea, 
after  forming  a  plexus  below  the  isthmus  of  the  thyroid  body. 
They  open  into  the  innominate  veins ;  the  right  often  crossing 
obliquely  over  the  innominate  artery  to  end  in  the  left  innominate, 
or,  less  frequently,  in  the  right  innominate. 

b.  The  Transverse  Cervical  aiiery  runs  transversely  outward  in 
front  of  the  scalenus  anticus  and  phrenic  nerve,  and  has  been  seen, 
in  the  posterior  triangle  of  the  neck,  to  divide  into  superficial 
cervical  and  posterior  scapular  branches  (when  the  latter  does  not 
arise  from  the  third  part  of  the  subclavian).  The  Transverse  Cervical 
vein  opens  into  the  external  jugular. 


1.  Amicular  anastomosis. 
1*  Posterior  auricular. 

2.  Anterior  cerebral. 

3.  Occipital. 

4.  Anterior  communicating. 
0.  Princeps  cersucis. 

6.  Middle  cerebral. 

7.  Posterior  cervical  anastomosis. 

8.  Ophthalmic. 

9.  Sterno-mastoid  anastomosis. 

10.  Basilar. 

11.  Superficial  cervical. 

12.  Termination  of  vertebral. 

13.  Deep  cervical. 

14.  Middle  temporal. 

15.  Posterior  scapular. 

16.  Transverse  fascial. 

17.  Superior  intercostal. 

18.  Temporal. 

19.  Supra-scapular. 

20.  Internal  maxillary. 

21.  Acroiiiio-thoracic. 


22.  Parotid  and  masseteric. 

23.  Thoracic. 

24.  Facial. 

25.  Subscapular. 

26.  Lingual. 

27.  Scapular  anastomosis. 

28.  Ascending  pharyngeal. 

29.  Intercostal  anastomosis. 

30.  Superior  th^Toid. 
32.  Vertebral. 

34.  Thyroid  anastomoses. 

36.  Inferior  thyroid. 

38.  Tracheal  and  ccsophageal. 

40.  Origin  of  vertebral. 

42.  Tracheal  and  oesophageal  anasto- 
moses. 

44.  Internal  mammary. 

46.  Tracheal  and  oesophageal  branches 
of  aorta. 

48.  Innominate. 

50.  Aortic  intercostals. 
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The  artery  is  frequently  of  small  size  or  altogether  wanting,  as 
the  posterior  scapular  or  the  transverse  cervical  itself  may  arise 
from  the  third,  or  sometimes  the  second,  part  of  the  subclavian. 

c.  The  Supra-scapular  artery  runs  outward  in  front  of  the  scalenus 
anticus,  the  phrenic  nerve,  and  the  third  portion  of  the  subclavian 
artery,  immediately  behind  the  clavicle,  and  has  been  seen  in  the 
posterior  triangle  of  the  neck.  It  gives  off  sterno-mastoid,  supra- 
sternal, clavicular  and  supra-acromial  branches  in  the  neck,  and  a 
small  suhscajmlar  branch  at  the  upper  border  of  the  scapula  ;  and 
passes  over  the  transverse  ligament  of  the  scapula  to  supply  the 
supra  and  infra-spinous  fossae  (p.  42).  The  Supra-scapular  vein  opens 
into  the  external  jugular. 

The  Second  Part  of  the  Subclavian  Artery  (Fig.  208,  27) 
is  placed  behind  the  scalenus  anticus,  and  has  the  same  relations  on 
both  sides  of  the  body.  It  is  related  m  front  to  the  platysma,  the 
cervical  fascia,  the  clavicular  origin  of  the  stern o-mastoid,  and  the 
scalenus  anticus,  and  behind  to  the  apex  of  the  pleura,  the  scalenus 
medius,  and  the  ascending  part  of  the  first  dorsal  nerve.  Above  it 
are  the  cords  of  the  brachial  plexus,  and  beloiu  is  a  small  j)ortion  of 
the  inner  border  of  the  first  rib."^  The  subclavian  vein  is  below 
the  level  of  the  artery  at  this  point,  and  separated  from  it  by  the 
scalenus  anticus.  The  only  branch  of  the  second  part  of  the  sub- 
clavian artery  is  the  superior  intercostal  artery  on  the  right  side,  the 
left  artery  usually  arising  on  the  inner  side  of  the  anterior  scalenus. 

The  Superior  Intercostal  Artery  (Fig.  206,  7)  springs  from 
the  posterior  part  of  the  superior  border  of  the  subclavian  about  a 


Fig.  208. — Distribution  of  the  ninth,  tenth  and  eleventh  nerves  of 
the  right  side  (from  Hirschfeld  and  Leveille) . 


1.  Posterior  auricular  artery. 

2.  Tem23oral  artery. 

3.  Occipital  artery. 

4.  Glosso -pharyngeal  nerve. 

5.  5.  Spinal-accessory  nerve. 

6.  6.  Pneumo-gastric  nerve. 

7.  Sterno-mastoid  (cut). 

8.  Facial  artery. 

9.  Hypoglossal  nerve  with  communi- 

cation from  2nd  cervical  nerve. 

10.  Lower  end  of  ditto. 

11.  Superior    cervical    ganglion  of 

sympathetic. 

12.  Digastricus. 

13.  Third  cervical  nerve. 


14.  Superior  laryngeal  nerve. 

15.  Internal  carotid. 

16.  Thyro-hyoideus. 

17.  External  carotid. 

18.  Common  carotid. 

19.  Fourth  cervical  nerve. 

20.  Inferior  constrictor  of  phar}'nx. 

21 .  Phrenic  nerve  on  scalenus  anticus. 

22.  Crico-thyroideus. 

23.  Middle  cervical  ganglion. 

24.  Trachea. 

25.  Thyroid  axis. 

26.  Eecurrent  laryngeal  nerve. 

27.  Subclavian  artery. 

28.  Innominate  artery. 


*  The  phrenic  nerve  is  commonly  given  as  one  of  the  anterior  relations  of 
this  part  of  the  artery,  but  it  reaches  the  inner  border  of  the  scalenus  above  the 
vessel,  and  crosses  the  first  part  of  the  subclavian. 
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29.  (Esophagus. 

30.  Vena  cava  superior  (cut). 

31.  Ganglia  ted  cord  of  sympathetic. 

32.  Posterior  pulmonary  plexus. 

33.  Phrenic  nerve  (cut). 


35.  Oesophageal  plexus. 

37.  Vena  azygos  major. 

39.  Thoracic  duct. 

41.  Thoracic  aorta. 

43.  Great  splanchnic  nerve. 
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third  of  an  inch  external  to  the  origin  of  the  vertebral.  It  runs 
npicards  for  a  short  distance  and  after  dividing  into  two  branches, 
the  Jirst  intercostal  and  the  deep  cervical,  descends  into  the  thorax  in 
front  of  the  neck  of  the  first  rib,  giving  branches  to  the  first  inter- 
costal space,  and  anastomosing  with  the  upper  intercostal  artery 
from  the  aorta  in  the  second  space.  The  intercostal  branch,  besides 
supplying  the  first  and  second  intercostal  spaces,  gives  off  posterior 
spinal  and  muscular  branches  after  the  manner  of  the  aortic  inter- 
costals.  The  deep  cervical  branch  passes  upwards  and  backwards 
between  the  first  rib  and  the  transverse  process  of  the  seventh 
cervical  vertebra,  to  be  distributed  to  the  muscles  of  the  nuchal 
region,  and  to  anastomose  with  the  princeps  cervicis  of  the  occipital 
and  muscular  branches  of  the  vertebral  between  the  complexus  and 
semispinalis  colli. 

The  Superior  Intercostal  Vein  oj)ens  into  the  innominate  vein  on 
the  left  side,  after  crossing  the  arch  of  the  aorta  and  communicating 
with  the  left  upper  azygos  vein  ;  on  the  right  side  it  ends  in  the 
vena  azygos  major. 

The  Third  Part  of  the  Subclavian  Artery  has  been  dissected 
.in  the  posterior  triangle  of  the  neck  (p.  417). 

The  Subclavian  Vein  is  the  continuation  of  the  axillary  vein, 
and  has  been  seen  to  lie  anterior  to  but  below  the  level  of  its  artery. 
It  passes  over  the  groove  on  the  first  rib  in  front  of  the  scalenus 
anticus  ;  and  runs  in  front  of  the  apex  of  the  pleura  and  a  little 
below  the  first  part  of  the  artery,  and  joins  the  internal  jugular  vein 
to  form  the  innominate.  The  thoracic  duct  opens  into  the  left 
subclavian  vein  close  to  its  junction  with  the  internal  jugular, 
and  the  right  lymphatic  trunk  occupies  a  similar  position  on  the 
right  side. 

Tribularies. — The  external  jugular  vein  terminates  in  the  sub- 
clavian on  the  outer  side  of  the  scalenus  anticus,  and  the  cephalic 
vein  usually  joins  it  wdiile  it  lies  upon  the  first  rib.  The  vertebral 
and  anterior  jugular  occasionally  open  into  it. 

The  Thoracic  Duct  may  be  seen,  on  careful  dissection,  rising  as 
high  as  the  lower  border  of  the  seventh  cervical  vertebra,  then 
crossing  behind  the  carotid  sheath  and  in  front  of  the  vertebral 
artery,  the  first  stage  of  the  subclavian  artery,  and  the  phrenic  nerve 
to  enter  the  subclavian  vein  as  above  stated.  It  is  closely  related 
to  the  lowest  of  the  deep  cervical  glands,  and  is  endangered  during 
the  operation  for  the  removal  of  these.  It  is  sometimes  double.  It 
conveys  the  whole  of  the  lymph  of  the  body,  with  the  exception  of 
that  passing  through  the  right  trunk.  The  Right  Lymphatic 
Trunk  drains  the  right  side  of  the  head,  neck,  and  chest,  the  right 
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pleura  and  lung,  and  the  right  side  of  the  heart  :  and  terminates  in 
the  right  subclavian  vein. 

The  Pneumo-gastric  Nerve  (Figs.  208  &  209)  (10th  nerve) 
is  only  seen  in  its  cervical  portion  at  present.  It  is  enclosed  in  a 
separate  compartment  of  the  carotid  sheath,  lying  between  and 
behind  the  jugular  vein  and  common  carotid  artery,  and  enters  the 
superior  aperture  of  the  thorax  on  the  inner  side  of  the  phrenic 
nerve,  passing,  on  the  right  side,  between  the  subclavian  artery 
and  the  innominate  vein,  and  on  the  left  side  between  the  common 
carotid  and  subclavian  arteries,  and  behind  the  innominate  vein. 

Its  Superior  Laryngeal  branch  (14  &  9)  springs  from  the  ganglion 
of  the  trunk  below  the  jugular  foramen,  and  running  forwards 
beneath  the  internal  jugular  vein  and  internal  carotid  artery,  appears 
opposite  the  hyoid  bone,  and  pierces  the  thyro-hyoid  membrane  to 
I  supply  the  mucous  membrane  of  the  lar^mx.  Before  entering  the 
.  larjnx  the  nerve  gives  a  small  external  laryngeal  branch,  which 
runs  oblif_Luely  downwards,  along  the  upper  border  of  the  inferior 
constrictor  and  beneath  the  sterno-thyroid  muscle,  to  supply  the 
crico-thyroid,  one  of  the  intrinsic  muscles  of  the  lar\-nx.  It  gives 
off  also  some  filaments  to  the  inferior  constrictor  and  sometimes  a 
small  cardiac  branch. 

The  Recurrent  Laryngeal  Kerve  (26  &  21)  (inferior)  is  seen  run- 
ning upwards  along  the  side  of  the  trachea,  between  this  and  the 
a-sophagus,  and  after  passing  under  cover  of  the  lateral  lobe  of  the 
thyroid  body,  disappears  beneath  the  lower  border  of  the  inferior 
constrictor.  It  lies  superficial  to  the  ligamentous  band  which  fixes 
■  the  lateral  lobe  of  the  thyroid  body  to  the  ujjper  tracheal  rings 
before  passing  beneath  the  constrictor,  and  it  is  here  that  it  might 
be  wounded  during  ablation  of  the  body  unless  care  is  exercised 
(Fig.  211).  Its  course  difi'ers  on  the  two  sides  of  the  body  :  on  the 
right  it  arises  from  the  pneumo-gastric  in  the  neck,  in  front  of  the 
subclavian  artery,  and  winds  below  and  then  behind  the  vessel ;  on 
the  left  it  arises  in  the  thorax,  and  turns  in  like  manner  round  the 
arch  of  the  aorta  external  to  the  ductus  arteriosus.  It  gives  ofi' 
cardiac,  tracheal,  and  oesophageal  branches  and  twigs  to  the  inferior 
constrictor,  and  supjDlies  all  the  intrinsic  muscles  of  the  lar^mx 
except  the  crico-thyroid.  It  communicates  by  a  small  filament 
with  the  sujDerior  laryngeal. 

■  The  Cardiac  (17)  branches  of  the  pneumo-gastric  are  superior, 
given  oft'  high  in  the  upper  part  of  the  neck,  and  joining  the  sym- 
pathetic ;  and  inferior,  arising  a  little  above  the  upper  opening  of 
the  thorax,  through  which  they  pass  to  join  the  cardiac  plexuses. 

The  Pharyngeal  branch  and  some  small  conirnunicating  branches 
arising  at  the  upper  part  of  the  nerve  are  not  yet  visible. 
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Fig.  209. 


Fig.  209.— Distribution  of  the  ninth,  tenth  and  eleventh  nerves  on  the  left 
side  (from  Hirschfeld  and  Leveille). 

1.  Gasserian  ganglion  of  5th  nerve.         2.  Internal  carotid  artery. 
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The  Hypoglossal  Nerve  (Fig.  208,  9)  (12tli  nerve)  after  com- 
municating  with  the  first  cervical  nerve  and  superior  cervical 
ganglion  appears  below  the  posterior  belly  of  the  digastric  muscle, 
hooking  round  the  sterno-mastoid  artery,  and  curving  forward 
superficially  to  the  great  vessels.  It  afterwards  passes  beneath  the 
stylo-hyoid  and  posterior  belly  of  the  digastricus  close  to  the  hyoid 
bone,  and  is  then  seen  in  the  angle  between  the  two  bellies  of  the 
digastric  muscle,  lying  upon  the  hyo-glossus  below  the  lingual  branch 
of  the  fifth  ;  finally  disappearing  beneath  the  posterior  border  of 
the  mylo-hyoid  muscle  to  supply  the  muscles  of  the  tongue 
(Fig.  209,  II). 

Its  descending  branch  (ramus  descendens  cervicis)  arises  opposite  the 
occipital  artery,  and  runs  downward  and  forward  either  upon  or 
within  the  carotid  sheath,  to  supply  the  sterno-hyoid,  sterno-thyroid, 
and  omo-hyoid  muscles,  and  to  form  a  loop  (ansa  hypoglossi)  with 
one  or  more  branches  from  the  2nd  and  3rd  nerves  of  the  cervical 
plexus,  the  communicantes  cervicis  (Fig.  204,  7). 

The  nerve  to  the  thyro-hyoid  muscle  is  a  very  delicate  branch  given 
off  from  the  12th  nerve  just  before  it  passes  beneath  the  digastric. 
This  and  the  last  as  well  as  the  branch  to  the  genio-hyoid  are  to 
be  traced  to  the  communication  from  the  1st  cervical  nerve. 

The  Sympathetic  (Figs.  208  &  209)  in  the  neck  lies  behind  the 
carotid  sheath  upon  the  prevertebral  muscles.  It  is  a  slender 
greyish  cord  bearing  three  cervical  ganglia,  of  which  only  one  can 
now  be  seen. 


3.  Pharyngeal  branch  of  pneumo- 

gastric. 

4.  Glosso-pharyngeal  nerve. 

5.  Lingual  nerve. 

6.  Spinal-accessory  nerve. 

7.  Middle  constrictor  of  pharynx. 

8.  Internal  jugular  vein  (cut). 

9.  Superior  laryngeal  nerve. 

10.  Ganglion  of  trunk  of  pneumo- 

gastric  nerve. 

11.  Hypoglossal  nerve  on  hyo-glossus. 

12.  Ditto  communicating  witli  spinal- 

accessoryandfirstcervicalnerve. 

13.  External  laryngeal  nerve. 

14.  Second   cervical   nerve  looping 

with  first. 

15.  Pharyngeal   plexus   on  inferior 

constrictor. 

16.  Superior    cervical    ganglion  of 

sympathetic. 

17.  Superior  cardiac  nerve  of  pneumo- 

gastric. 

18.  Third  cervical  nerve. 


19.  Thyroid  body. 

20.  Fourth  cervical  nerve. 

21.  21.  Left  recurrent  laryngeal  nerve. 

22.  Spinal-accessory  communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Inferior  cardiac  nerve  of  pneumo- 

gastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  (cut). 

30.  Inferior  cervical  ganglion  of  sym- 

pathetic. 

31.  Pulmonary  plexus   of  pneumo- 

gastric. 

32.  Thoracic  aorta. 

33.  Oesophageal  plexus. 

34.  Yena  azygos  superior. 

35.  Vena  azygos  minor. 

36.  Gangliated  cord  of  sympathetic. 
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The  middle  cervical  or  thyroid  ganglion  (23  &  24),  small 
and  often  scarcely  distinguishable,  lies  opposite  the  6th  cervical 
vertebra,  and  usually  over  the  first  loop  of  the  inferior  thyroid 
artery.  From  this  ganglion  branches  of  communication  go  to  the 
fifth  and  sixth  cervical  nerves  ;  thyroid  branches  are  distributed 
upon  the  inferior  thyroid  artery  ;  and  the  middle  cardiac  nerve  (the 
deep  or  great  cardiac  nerve)  passes  into  the  thorax,  communicat- 
ing with  the  recurrent  laryngeal  nerve  to  form  the  ansa  Vieussenii 
(Fig.  210). 

The  Spinal  Accessory  Werve  (Fig.  208,  5)  (11th  nerve)  after 
passing  generally  superficial  to,  sometimes  beneath  the  internal 
jugular  vein,  appears  below  the  digastric  muscle  and  crosses  over  or 
just  below  the  extremity  of  the  transverse  process  of  the  atlas.  It 
pierces  the  deep  surface  of  the  sterno-mastoid  muscle,  giving 
branches  to  it,  and  then  crosses  the  posterior  triangle,  running  upon 
the  levator  anguli  scapuloe  to  reach  the  trapezius,  which  it  supplies. 
In  the  sterno-mastoid  it  communicates  with  the  nerve  from  the 
cervical  plexus  to  that  muscle,  and  in  the  posterior  triangle  and 
trapezius  it  is  joined  by  branches  from  the  third  and  fourth  cervical 
nerves. 

The  Cervical  Plexus  (Fig.  204)  is  formed  by  the  anterior 
branches  of  the  four  upper  cervical  nerves,  but  the  loop  from  the 
1st  nerve  to  the  2nd  is  of  very  small  size,  and  cannot  be  w^ell  seen 
in  this  stage  of  the  dissection.  The  2nd,  3rd,  and  4th  nerves  appear 
between  the  rectus  capitis  anticus  major  and  the  middle  scalenus, 
lying  beneath  the  sterno-mastoid.  Each  of  these  nerves  communi- 
cates with  the  one  above  and  below  it,  and  gives  off  superficial  and 
deep  cervical  branches.  The  superficial  branches  of  the  cervical 
plexus  have  been  already  dissected  in  the  posterior  triangle,  and 
can  now  be  traced  to  their  sources, — the  great  auricular,  small 
occij)ital,  and  superficial  cervical  branches  to  the  2nd  and  3rd 
nerves,  and  the  descending  branches  to  the  3rd  and  4th  nerves. 

The  deep  branches  of  the  cervical  plexus  are — 

1.  Communicating  branches  with  the  9th,  10th,  and  12th 
cranial  nerves  and  the  sympathetic.  These  will  afterwards  be 
dissected. 

2.  Muscular  branches^  passing  forwards  to  the  rectus  capitis  anticus 
major,  rectus  minor,  and  rectus  lateralis  (from  the  1st)  ;  others  are 
directed  backwards,  and  go  to  the  sterno-mastoid  (2nd),  levator 
anguli  scapulae  (3rd),  trapezius  (4th),  and  scalenus  medius  (3rd 
and  4th).  Those  to  the  sterno-mastoid  and  the  trapezius  com- 
municate with  the  spinal  accessory  nerve. 

3.  The  Communicantes  Cervicis  (7),  usually  consisting  of  two 
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brandies  from  the  2nd  and  3rd  nerves.  They  join  the  descendens 
cervicis  branch  of  the  hypoglossal  to  form  the  ansa  hypoglossi,  and 
supply  a  branch  to  the  posterior  belly  of  the  omo-hyoid. 

4.  The  Phrenic  nerve  (ii)  arising  from  the  4th  nerve  (or  from 
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the  3rd  and  4th)  receives  a  branch  of  communication  from  the  5th, 
and  runs  downwards  upon  the  scalenus  anticus,  getting  to  its  inner 
border  at  the  lowxr  part  of  the  neck.   It  then  crosses  in  front  of  the 


Fig.  210.— Diagram  of  the  superior,  middle,  and  inferior  cervical  ganglia  of  the 
sympathetic  (drawn  by  J.  T.  Gray). 
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first  stage  of  the  subclavian  artery  and  the  root  of  the  internal  mam- 
mary artery  and  behind  the  innominate  vein,  to  enter  the  thorax.  It 
communicates  here  with  the  sympathetic,  and  also,  frequently,  with 
the  nerve  to  the  subclavius  from  the  brachial  plexus,  and  will  subse- 
quently be  traced  to  the  diaphragm  in  the  dissection  of  the  thorax. 

The  Trachea  is  now  sufficiently  exposed  for  the  examination  of 
its  relations  in  the  neck,  but  its  structure  must  be  studied  later. 
It  is  about  inches  in  length  and  extends  from  the  lower  border 
of  the  sixth  cervical  vertebra  to  the  lower  border  of  the  fourth 
dorsal  vertebra,  where  it  bifurcates  into  the  bronchi.  It  is  longer 
during  the  act  of  deglutition,  and  during  the  production  of  high  notes 
in  vocalisation,  owing  to  the  wider  separation  of  its  component  rings 
by  the  elevation  of  the  larynx,  and  it  is  also  stretched  to  some 
extent  when  the  cervical  vertebrae  are  extended. 

In  front  of  it  in  the  neck  lie  the  isthmus  and  pyramidal  lobe  of 
the  thyroid  body  (usually  over  the  upper  three  rings),  the  thyro- 
hyoid and  sterno- thyroid  muscles,  the  cervical  fasciae,  the  upper  part 
of  the  remains  of  the  thymus,  the  inferior  thyroid  veins,  and  the 
thyroidea  ima  artery  when  this  vessel  exists.  Laterally  it  is  in 
close  relation  with  the  lateral  lobes  of  the  thyroid  body,  and  the 
recurrent  laryngeal  nerves  run  in  a  groove  on  each  side  between  it 
and  the  oesophagus.  Posteriorly  it  is  attached  by  connective  tissue 
to  the  anterior  wall  of  the  oesophagus.  It  is  invested  by  a  connec- 
tive tissue  sheath. 

The  CEsopliagus  also  commences  at  the  lower  border  of  the  6tli 
cervical  vertebra  below  the  lower  border  of  the  inferior  constrictor, 
and  passes  into  the  chest  after  a  very  short  course.  In  the  neck  it 
has  in  front  the  trachea  (projecting  somewhat  beyond  it  on  the  left 
side),  the  thyroid  body,  the  left  recurrent  laryngeal  nerve,  and  the  left 
common  carotid  artery.  Behind  are  the  vertebrae  and  the  longi 
colli,  and  on  the  left  side  is,  in  addition,  the  thoracic  duct.  The  re- 
current laryngeal  nerve  runs  in  a  groove  between  it  and  the  trachea. 

The  Thyroid  Body  is  a  solid  ductless  organ  embracing  the  front 
and  sides  of  the  trachea.  It  is  composed  of  two  lateral  lobes  coil- 
nected  by  an  isthmus.  The  isthmus  is  half  or  three-quarters  of  an 
inch  in  depth,  and  lies  opposite  the  first  dorsal  vertebra,  in  front  of 
the  second  and  third  tracheal  rings  and  behind  the  sterno-hyoid  and 
sterno-thyroid  muscles  and  anterior  jugular  veins.  It  is  commonly 
crowned  with  a  small  process  of  glandular  tissue  called  the 
pyramidal  lohe,"^  which  stretches  upwards  a  little  to  the  left  of 
the  middle  line  towards  the  hyoid  bone  ;  and  it  occasionally  receives 

*  The  pyramidal  lobe  probably  represents  the  lower  part  of  the  thyro-glossal 
duct,  a  foetal  tube  at  one  time  opening  at  the  foramen  coecum  of  the  tongue. 
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a  few  muscular  fibres  passing  to  it  from  the  hyoid  bone,  and  known 
as  the  levator  glandulce  thijroideoc..  The  lateral  lobes  are  about  two 
ilnches  in  length,  somewhat  conical  in  form,  with  their  apices 


upwards,  and  lie  by  the  sides  of  the  trachea  from  the  level  of  the 
second  dorsal  vertebra  to  the  lower  part  of  the  ala  of  the  thyroid 
cartilage  :  they  extend  farther  above  than  below  the  isthmus.  Each 


Fig.  211.— The  thyroid  be 

1.  Sterno-hyoid  (cut). 

2.  External  carotid  artery,  giving  oft' 

its  superior  thyroid  branch. 

3.  Thyro-hyoid. 

4.  Internal  carotid  artery. 
■0.  Sterno-thyroid. 

6.  Inferior  constrictor. 

7.  Thyroid  cartilage. 

8.  Prevertebral  aponeurosis. 

9.  Thyroid  body  drawn  forwards. 
10.  Lateral  ligament  of  thyroid  body. 

H. 


and  its  relations  (W.  A.). 

11.  Cricoid  cartilage. 

12.  Vertebral  artery. 

13.  Recurrent  laryngeal  nerve. 

14.  Inferior  thyroid  artery, 
lo.  Oesophagus . 

16.  Transversalis  colli  artery. 

17.  Trachea. 

18.  Superior  intercostal  artery. 

19.  Common  carotid  artery, 

20.  Supra- scapular  artery. 
22.  Internal  mammary  artery. 

H  H 
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lobe  is  in  relation  anttriorhj  witli  the  sterno-hyoid,  sterno-thyroid. 
omo-liyoid,  and  sterno-niastoid  mnscles,  the  anterior  jugular  vein,  and 
the  integument  and  fasci?e  ;  posteriori ij  with  the  longus  colli,  and  the 
common  carotid  (slightly),  inferior  thyroid,  and  v  ertebral  arteries ; 
intcrnallii  with,  the  lower  part  of  the  larynx  and  pharynx,  the  trachea 
and  oesophagus,  and  the  recurrent  lar^m^^eal  nerve  :  externalhj  with 
the  carotid  sheath.  Its  ha.<€  approaches  the  dome  of  the  pleura,  and 
its  a/pex  lies  upon  the  inferior  constrictor  by  the  side  of  the  cricoid 
and  thyroid  cartilages  under  cover  of  the  sterno-thyroid.  The  whole 
organ  is  invested  by  a  capsule,  which  is  connected  above  with  a  sus- 
pensory ligament  running  from  the  isthmus  to  the  body  of  the  hyoid 
bone,  and  at  the  sides  with  lateral  ligaments,  which  are  attached  to 
the  extremities  of  the  lii^t  and  second  tracheal  rings,  and  some- 
times to  tlie  lower  part  of  the  thyroid  cartilage.  The  recurrent 
laryngeal  nerves  run  upon  the  latter. 

It  is  abundantly  supplied  with  blood  by  the  superior  and  inferior 
thyroid  arteries  of  each  side,  and  occasionally  by  an  additional 
branch,  the  thiiroidta  ima,  which  may  come  from  the  innominate, 
the  right  common  carotid,  the  aorta,  or  more  rarely,  from  the  right 
internal  mammary  or  right  sul)cl avian.  The  arteries  jreely  anasto- 
mose in  the  substance  of  the  body,  and  return  their  blood  by  three 
veins  on  each  side,  viz.,  the  superior  and  middle  thyroid,  which  join 
the  internal  juguLir  vein,  and  the  inferior  thyroid,  which  may  be  traced 
down  the  front  of  the  trachea  to  the  innominate  vein.  Its  nerve 
supply  is  derived  from  the  superior  and  middle  cervical  ganglia. 

The  thyroid  body  is  composed  of  numerous  closed  vesicles  con- 
taining a  yellow  fluid.  Supplementary  thyroids  are  not  infre- 
quently found  in  the  neighbourhood. 

The  Face. 

The  face  is  a  region  in  which  it  will  be  convenient  to  make 
difterent  dissections  on  the  two  sides,  i.e.,  of  the  muscles  and 
vessels  on  one,  and  of  the  nerves  on  the  other ;  and  the  dissectors 
are  therefore  advised  to  adopt  this  method  of  proceeding. 

Before  commencing  the  dissection,  the  student  should  observe  the 
external  anatomy  of  the  eye  and  its  appendages,  so  that  these  may 
be  seen  in  as  natural  a  condition  as  possible  (Fig.  212). 

On  the  margin  of  the  orbit  is  the  superciliuni  or  eyebrow,  a  ridge 
of  thickened  skin  covered  with  hairs.  The  eyelids  or  palpebrce  are 
two  thin  folds  composed  of  a  dense  fibrous  tissue  (the  so-called  tarsal 
cartilage),  and  of  muscle  and  fascia  ;  covered  externally  by  the  skin, 
and  lined  internally  by  the  conjunctiva  palpebrarum  continued  from 
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the  surface  of  the  eyeball.  The  points  of  junction  of  the  two  lids 
are  called  the  inner  and  outer  canthi,  and  along  the  free  borders  of 
the  lids  will  be  seen  the  cilia  or  eyelashes,  which  curve  upwards 
from  the  upper,  and  downwards  from  the  lower  lid. 

Before  opening  the  lids  they  should  be  drawn  forcibly  outward 
towards  the  temple,  in  order  to 

I  make  tense  and  prominent  the 
little  tendo  oculi  or  internal  jjal- 
'pebral  ligament  by  which  their 
inner  extremities  are  attached 
to  the  nasal  j^rocess  of  the  su- 
perior maxilla.  A  smaller  and 
less   distinct   external  indpehral 

I  ligament  passes  from  the  outer 
extremities  to  the  frontal  process 
of  the  malar  bone,  at  the  outer 
edge  of  the  orbit. 

The  margins  of  the  lids  present 
the  eyelashes  and  the  orifices  of 
the  Meibomian  glands,  and  are  so  bevelled  that  when  they  are 
closed,  a  canal,  triangular  in  section,  is  left  between  them  and  the 
globe  of  the  eye,  and  serves  to  convey  the  tears  to  the  inner 
canthus. 

The  lids  being  separated,  a  small  semilunar  depression  called 
the  lacus  lacrymalis  will  be  seen  at  the  inner  canthus,  and  on  the 
free  margin  of  each  lid  close  to  this  a  little  eminence  {jpapilla  lacry- 
malis) perforated  by  a  minute  hole,  the  punctuni  lacrymale  (9).  A 
small  probe  introduced  vertically  through  the  punctum  may  after- 
wards be  made  to  pass  horizontally  along  the  canaliculus  into  the 
lacrymal  sac  (12).  The  lacryraal  sac^  situated  in  the  groove  in  the 
lacrymal  bone  between  the  tendo  oculi  in  front  and  the  tensor  tarsi 
muscle  behind,  is  a  delicate  fibrous  receptacle,  wider  above  than 


Fig.  212. — Appendages 

1.  Superior  tarsal  body. 

2.  Lower  border  of  the  tarsal  body,  on 

which  are  seen  the  openings  of 
the  ^leibomian  glands. 

3.  Inferior  tarsal   body,  along  the 

upper  border  of  this  the  open- 
ings of  the  Meibomian  glands 
are  likewise  seen. 

4.  Lacrymal  gland ;   its  superior  or 

orbital  portion. 

5.  Inferior  or  palpebral  portion. 

6.  Lacrvmal  ducts. 


the  eye  (from  "\N'ilson) . 

7.  Plica  semilunaris. 

8.  Caruncula  lacrymalis. 

9.  Puncta  lacrymalia  of  the  lacry- 

mal canals. 

10.  Superior  lacrymal  canal. 

11.  Inferior  lacrymal  canal. 

12.  Lacrymal  sac. 

14.  Dilatation  of  the  nasal  duct,  where 

it  opens  into  the  interior  meatus 
of  the  nose. 

15.  Xasal  duct. 
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Fijj.  213. — Section  of  upper  eyelid  (after  Merkel). 

1.  Orbicularis  palpebrariiiii.  8.  Meibomian  glands. 

2.  Sudoriparous  glands.  9.  Conjunctiva  palpebrro. 

3.  Skin.  10.  Levator  palpebra).    Fibres  lost  in 

4.  Eyelashes.  integument. 
Sebaceous  glands  of  eyeJash.  11.  Levator  palpebra?. 

<>.  Ciliary  muscle  of  Riolan.  12.  Orbital  fat. 

7.  Vein.  13.  Margin  of  orbit. 


I 

I 

I 
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below,  and  continuous  inferiorly  with  the  nasal  duct.  It  is  lined 
'with  mucous  membrane  having  a  ciliated  epithelium.  The  cana- 
\liculi  may  be  opened  np  upon  the  probe  with  a  fine-pointed  pair 
of  scissors,  when  a  good-sized  probe  may  be  readily  introduced  into 
the  sac,  and  pushed  down  into  the  nasal  duct  and  inferior  meatus  of 
the  nose.  If  the  upper  lid  is  everted  over  a  probe,  the  conjunctival 
lining  will  be  seen,  with  the  subjacent  Meibomian  glands  running 
to  the  free  margin  in  parallel  rows. 

Within  the  lacus  lacrymalis  is  a  reddish  body,  the  caruncula  lacry- 
malis  (8),  containing  modified  sweat  follicles  and  sebaceous  glands 
and  covered  with  a  few 
small  hairs.  Exter- 
nally to  the  caruncle 
is  a  minute  semilunar 
fold  of  conjunctiva, 
called  the  plica  semi- 
lunaris (7),  the  repre- 
sentative of  the  mem- 
hrana  nictitans  of  birds, 
crocodiles,  and  batra- 
chia.  The  conjunctiva 
palpebrarum  is  reflect- 
ed on  to  the  eyeball, 
where  it  is  loosely 
attached  to  the  sclero- 
tic, but  becomes  ad- 
herent at  the  margin 
of  the  cornea.  Its  epi- 
thelium is  continuous 
with  that  of  the  cornea. 
If  the  conjunctiva  is 
carefully  divided  over 


Fig.  214. — The  pinna  and  its  muscles  (from  Wilson,  after  Arnold), 


1.  1.  Helix.  10. 

2.  Cms  heUcis.  11. 

3.  Spina  helicis.  12. 

4.  Processus  caudatus  helicis.  13. 

5.  Antihelix.  14. 

6.  6.  Crura  antihelicis.  15. 

7.  Fossa  scaphoidea  or  fossa  of  the  16. 

helix.  17. 

8.  Fossa  of  the  antihelix.  18. 

9.  Concha.  19. 


Tragus. 
Antitragus. 
Incisura  intertragica. 
Attrahens  auriculam. 
Attollens  auriculam. 
Retrahens  auriculam. 
Major  helicis  muscle. 
Minor  helicis  muscle. 
Tra2:icus. 
Antitragicus. 
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the  sclerotic,  the  attachments  of  the  muscles  of  the  eyeball,  and  the 
anterior  part  of  the  capsule  of  Tenon  may  be  seen. 

The  student  should  recognise  Avith  his  finger  the  prominences  of 
the  nasal,  malar,  and  maxillary  bones,  and  the  margin  of  the 
orbit.  Opportunity  should  be  taken  also  to  examine  the  external 
ear,  and,  if  possible,  to  see  the  membrana  tympani  with  a 
speculum. 

The  Pinna  (Fig.  214)  is  composed  of  fibro-cartilage  covered  with 
skin.  Its  outer  rim  is  called  the  helix  (i),  and  the  forked  elevation 
within  it  the  antilielix  (5)  ;  the  groove  between  the  two  is  the 
fossa  of  the  helix  (7),   and  the  depression  separating  the  two 

branches  of  the  anti- 
helix  is  the  fossa  of 
the  antihelix  (8).  The 
deep  cavity  leading  to 
the  meatus  externus  is 
the  concha  (9),  and  the 
little  nodule  in  front 
of  it  the  tragus  (10), 
the  corresponding  no- 
dule behind  being  the 
antitragus  (11).  The 
lowest  part  of  the  ear 
is  the  lohiile,  which 
consists  of  fat-bearing 
connective  tissue. 

The  extrinsic  muscles 
of  the  auricle  (anterior, 
superior  and  posterior) 
have  been  seen  in  the 
dissection  of  the  scalp. 
Various  small  intrinsic 
muscles  pass  from  one 


Fig.  215. — The  pinna  and  its  muscles,  as  seen  from  behind  (from  Wilson, 

after  Arnold) . 


1,1.  Border  of  the  helix. 

2.  Spine  of  the  helix. 

3.  Convexity  corresponding  Avith  the 

fossa  scaphoidea. 

4.  4.  Convexity  of  the  concha ;  the 

fissure  between  the  numbers 
coiTesponds  with  the  crus 
helicis. 


Pontic nlus  concha). 
6.  Cartilage  of  the  meatus. 
Aperture  of  the  meatus. 
Attrahens  auriculam. 
Attollens  auriculam. 
Retrahens  auriculam. 
1  ] .  Transversus  auricula;. 
12.  Obliquus  auricula?. 


9. 
10. 
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point  to  another  of  the  cartilage  of  the  pinna,  but  these  can  be 
sufficiently  seen  in  Figs.  214  and  215,  and  will  not  repay  the 
trouble  of  dissection. 

[The  cheeks  are  now  to  be  distended  with  cotton  wool  and  the  lips 
carefully  sewn  together.    A  little  piece  of  wool  may  also  be  intro- 
duced beneath  the  eyelids  with  advantage.    An  incision  is  to  be  made 
f  from  the  temple  in  front  of  the  ear,  along  the  jaw  to  the  chin  (the 
!  scalp  having  been  already  dissected),  and  the  skin  is  to  be  carefully 
reflected  toAvards  the  median  line.    A  cut  around  the  orbit  and  mouth 
'  will  avoid  interference  with  the  eyelids  and  lips.    The  position  of  the 
various  muscles  may  be  ascertained  from  the  two  following  figures  ; 
I  they,  as  well  as  the  vessels,  are  to  be  carefully  preserved,  but  the 
i  small  nerves  are  to  be  cut  away,  together  with  all  the  loose  fat.  The 
j  parotid  gland  in  front  of  the  ear  is  to  be  preserved,  and  its  duct  traced 
I  across  the  face  below  the  malar  bone.l 
P 

I  Muscles  of  the  Face  or  Muscles  of  Expression. 

The  Orbicularis  Palpebrarum  (Fig.  217,  4)  is  a  broad  muscle 
surrounding  the  orbit.  It  arises  from  the  internal  palpebral  li.i;a-^ 
ment, p.  467),  from  the  nasal  process  itself  above  and  below  the 
ligament,  and  from  the  adjacent  portion  of  the  frontal  bone.  Its 
fibres  surround  the  orbit  and  are  attached  to  the  skin  ;  and  those 
passing  over  the  lids  (the  paljDebral  fibres  or  ixdpebvalis  muscle), 
are  in  part  attached  to  the  external  tarsal  ligament  externally.  A 
few  fibres  constituting  the  ciliary  bundle  of  Riolan  lie  on  the  inner 
side  of  the  bulbs  of  the  lashes  (Fig.  213,  6).  On  the  outer  side 
of  the  orbit  the  muscular  fibres  adhere  to  the  frontal  process  of  the 
jnaj^  boxifi^and  to  the  adjacent  teni]3oral  fascia  in  such  a  manner 
as  to  represent  an  external  attachment. 

Accessory  fibres  join  the  orbicularis  from  the  occipito-frontalis^^ 
and  two  slips  (m.  malaris)  are  given  off  one  on  each  side  from  thfi 
louver  border  of  the  muscle  to  the  integument  of  the  cheek. 

T^he  orbicularis  palpebrarum  is  the  muscle  which  closes  the  eye- 
lid's,  and  is  therefore  the  direct  antagonist  of  the  levator  palpebrge. 
Its  orbital  fibres  wrinkle  the  slan  around  tiie  lids.  The  upper  half 
of  the  muscle  is  capable  of  acting  independently  of  the  lower  half. 
Its  powder  of  compressing  the  globe  is  serviceable  in  violent 
weeping  or  in  other  conditions  in  which  the  ocular  vessels  are 
distended  with  blood. 

The  Corrugator  Supercilii  will  be  seen  by  removing  the  por- 
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tion  of  tlie  orbicularis  covering  the  brow^^  It  arises  from  the  inner 
paS  of  the  superciliary  ridge,  and  running  upwards  and  outwards  is 
inserted  into  the  orbicularis  about  the  centre  of  the  eyebrow,  some 
fibres  reaching  the  deep  surface  of  the  integument.     It  draws  the 

eyebrow  downwards  and  inwards  and 
produces  ^^^ical  wrinkles  (as  in  frown- 
ing) in  the  middle  of  the  brow. 

The  Pyramidalis  Nasi  (Fig.  216, 
i)  is  a  small  slip  of  muscle  lying  along 
the  nasal  bone,  continuous  with  the 
occipito-frontalis  above,  and  joining  tlie* 
"Tendon  of  the  compressor  naris  below. 
Taking  its  fixed  point  from  below,  it 
draws  down  the  integument  over  the 
root  of  the  nose,  producing  central 
transverse  wrinkles.  Acting  from  above 
it  probably  aids  the  action  of  the  com- 
pressor naris  upon  the  nostril. 

The  Levator  Labii  Superioris 
Alaeque  Nasi  (Fig.   217,   8)  arises 
from  the  upper  part  of  the  nasal  process 
of  the  superior  maxilla  close  to  the 
margin  of  the  orbit ;   it  widens  as  it 
descends,  and  divides  into  two  slips, 
which  are  inserted  into  the  deep  surface 
of  the  upper  part  of  the  curved  integu- 
mental  furrow  bounding  the  ala  of  the 
nose,  and  into  the  upper  lip,  where 
it  is  attached  to  the  skin  and  blends  with  the  orbicularis  and. 
levator  labii  superioris.    The  action  of  the  muscle  is  expressed  by 
its  name. 

The  Compressor  Naris  (Fig.  216,  3)  is  to  be  traced  beneath 


Fig.  216. — Muscles  of  the  n( 

1.  Pyramidalis  nasi. 

2.  Upper  part   of  the  levator  labii 

superioris  ala3que  nasi,  turned 
aside. 

3.  Compressor  naris. 

4.  An  anomalous  slip. 

5.  Levator  proprius  alee  nasi  anterior. 

6.  Levator  proprius   ala)   nasi  pos- 

terior. 

7.  Part  of  the  depressor  al*  nasi. 


(from  Wilson,  after  Arnold). 

8.  Upper  segment  of  the  orbicularis 

oris. 

9.  Naso-labialis. 

10,  10.  Fasciculi  accessorii  of  the  or- 

bicularis. 

11.  A  small  muscle  termed  by  Arnold 

compressor  narium  minor ;  it 
extends  between  the  end  of  the 
nose  acd  the  alar  cartilage.  Its 
existence  is  doubtful. 


THE  DEPRESSOR  AL^  NASI. 
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the  preceding  muscle  to  its  attachment  into  the  deep  circular  fold 
of  integument  separating  the  nostril  from  the  side  of  the  nose,  and 
many  anatomists  describe  an  origin  from  the  canine  fossa  of  the 
superior  maxilla.  The  muscle  is  triangular  in  shape,  and  passes  for- 
wards, spreading  in  a  fan-like  manner  to  join  the  pyramidalis  above 
and  unite  with  its  fellow  in 


an  aponeurosis  over  the  middle 
line  of  the  nose.  It  is  inti- 
mately connected  with  the 
skin,  but  glides  over  the  supe- 
rior lateral  cartilages.  It  is 
probably  a  dilator  of  the^ 
nostril. 

The  Depressor  Alae  ISTasi 
i^Fig.  216,  7)  is  a  small  mus- 
cle, which  should  be  exposed 
by  everting  the  lip  (at  a  later 
stage)  and  removing  the 
mucous  membrane.     It  arises 

II  from  the  myrtiform  fossa  ove^ 
the  incisor  teeth  of  the  upj)er 
jaw,  and  is  inserted  into  the 
posterior  part  of  the  column  a 
and  the  ala  of  the  nose.  It 
contracts  the  aperture  or  the 
nostril. 


Fio:.  217. 


Fig.  217.— Muscles  of  the 

1.  Frontal  portion  of  the  occipito- 

frontalis. 

2.  Its  occipital  portion. 

3.  Its  aponeurosis. 

4.  Orbicularis  palpebrarum, 

conceals  the  coirugator 
cilii  and  tensor  tarsi. 

5.  Pyramidalis  nasi. 

6.  Compressor  naris. 

7.  Orbicularis  oris. 

8.  Levator  labii  superioris 

nasi;  the  adjoining  fasciculus 
between  figures  8  and  y  is  the 
labial  portion  of  the  muscle. 

9.  Levator  labii  superioris  proprius  : 

the  lower  part  of  the  levator 
anguli  oris  is  seen  between  the 
muscles  10  and  11. 
10.  Zygomaticus  minor. 


which 
super- 


lacque 


head  and  face  (from  Wilson) . 

11.  Zygomaticus  major. 

12.  Depressor  labii  inferioris. 

13.  Depressor  anguli  oris. 

14.  Levator  menti. 

15.  Superficial  portion  of  the  mas- 

seter. 

16.  Part  of  its  deep  portion. 

17.  Attrahens  auriculam. 

18.  Buccinator. 

19.  Attollens  auriculam. 

20.  Temporal    fascia    covering  the 

temporal  muscle. 

21.  Retrahens  auriculam. 

22.  Anterior  belly  of  the  digastric. 

23.  Stylo-hyoid  pierced  by  posterior 

belly  of  the  digastric. 

24.  Mylo-hyoid. 

25.  Sterno-mastoid. 

26.  Trapezius. 


474 


THE  FACE. 


The  Levator  Labii  Superioris  Proprius  (Fig.  217,  9)  arises 
from  the  superior  inaxiUa  and  margin  of  the  malar  bone  above  the 
infra-orbital  foramen,  and  is  inserted  into  the  upper  lip,  blending 
with  the  outer  side  of  the  levator  labii  superioris  aloeque  nasi, 
and  its  innermost  fibres  may  be  traced  beneath  this  muscle  to  the 
back  of  the  wing  of  the  nose.  Its  action  is  similar  to  that  of  the 
levator  labii  superioris  aloeque  nasi. 

The  Levator  Anguli  Oris  (Fig.  217)  arises  from  the  canine 
fossa  of  the  superior  maxilUi  immediately  below  the  infra-orbital 
foramen,  and  j^asses  dow^nw^ards  and  outwards  beneath  the  pre- 
ceding muscle  to  the  angle  of  the  mouth,  joining  the  fibres  of  the 
orbicularis  oris  and  zygomatici,  some  passing  into  the  lower  lip. 
It  raises  the  corner  of  the  mouth  and  assists  in  elevating  the  lower 

lip- 

The  Zygomaticus  (Fig.  217)  is  either  a  single  muscle,  or  has 
two  slips  forming  the  zygomaticus  major  and  minor. 

The  Zygomaticus  major  (ri)  ai'ises  from  the  malar  bone  close  to 
its  junction  with  the  zygoma,  and  passes  obliquely  to  the  angle  of 
the  mouth,  where  it  blends  with  the  orbicuLaris  oris,  the  levator 
and  depressor  anguli  oris,  and  the  skin. 

The  Zygomaticus  minor  (10),  much  smaller,  arises  from  the 
malar  bone  in  front  of  the  2)receding,  and  is  inserted  between  it 
and  the  levator  labii  superioris,  with  which  it  unites. 

The  Orbicularis  Oris  (Fig.  217,  7)  is  the  sphincter  muscle  sur- 
rounding the  mouth.  It  is  joined  by  all  the  other  muscles  which 
are  inserted  into  the  lips  :  in  fact,  the  fibres  from  the  buccinator, 
risorius,  levator  anguli  oris  and  depressor  anguli  oris,  constitute  the 
major  part  of  the  so-called  '  orbicularis.^  It  is  attached  on  each  side 
to  the  septum  of  the  nose  by  a  small  slip  (naso-labialis)  (Fig.  216,  9), 
and  by  two  other  accessory  fasciculi  to  the  superior  maxilla  close  to 
the  incisor  tooth,  and  to  the  lower  jaw  close  to  the  canine  tooth. 
The  true  orbicular  fibres  are  difficult  to  demonstrate.  Its  action 
is  to  pucker  and  protrude  the  lips  as  in  whistling. 

On  the  side  of  the  jaw  will  be  seen  the  insertion  of  the  Platysma 
Myoides,  continuous  more  or  less  with  the  orbicularis  oris  at  the 
angle  of  the  mouth,  and  with  the  muscles  below  the  lip.  Occa- 
sionally there  is  a  strong  skin  muscle,  probably  an  appendage  to 
the  platysma,  passing  transversely  from  the  fascia  over  the  masseter 
to  the  angle  of  the  mouth,  called  the  Risorius  Muscle  of 
Santorini.  This  draws  outwards  the  corner  of  the  mouth,  and 
acthig  with  its  fellow  compresses  the  lips. 

The  Depressor  Anguli  Oris  (Fig.  217,  13)  (triangularis  menti) 
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is  a  triangular  muscle  arising  from  the  outer  surface  of  the  lower 
j'aw,  below  and  a  little  externally  to  the  mental  foramen,  and  inserted 
into  the  angle  of  the  mouth,  some  fibres  passing  into  the  upper 
lip,  and  decussating  with  the  levator  anguli  oris.    It  not  only 
.  depresses  the  angle  of  the  mouth,  but  draws  the  upper  lip  slightly 
i  downwards. 

The  Depressor  Labii  Inferioris  (Fig.  217,  12)  ((piadratus 
menti)  arises  from  the  obli([ue  line  on  the  outer  surface  of  the  lower 

)  jaw,  between  the  symphysis  and  the  mental  foramen.  Its  fibres  run 
upwards  and  inwards  to  the  lower  lip,  some  crossing  the  middle 

<  line  and  decussating  with  those  of  the  opposite  muscle.    A  median 

:  triangular  interval  is  left  between  the  two  over  the  chin.  It  is  a 
depressor  of  the  lower  lip. 

The  Levator  Menti  (Fig.  217,  14)  is  a  triangular  muscle  placed 

.  internally  to  the  depressor  of  the  lower  lip,  arUiiuj  from  the  incisive 
fossa  of  the  lower  jaw  and  running  downwards  and  forwards  to  be 
inserted  into  the  skin  of  the  chin.    It  is  best  dissected  by  everting 

I  the  lower  lip  and  removing  the  mucous  membrane.   It  is  an  elevator 

i  of  the  chin  and  loAver  lip. 

All  the  muscles  of  the  face  are  sujipiied  by  the  facial  nerve.  In 
health  the  muscles  of  the  two  sides  of  the  face  antagonise  one 
another,  and  an  equilibrium  is  unconsciously  maintained  ;  but 
should  the  nerve  of  one  side  be  divided,  or  Ijecome  pandysed  from 
any  cause,  the  balance  of  power  will  be  destroyed,  and  the  lace  is 
at  once  drawn  to  the  healthy  side  by  the  preponderating  muscles. 
The  paralysed  side  is  immovable,  the  eye  remains  open,  the  patient 
is  unable  to  whistle,  and  food  tends  to  accumulate  in  the  cheek- 
pouch  of  the  affected  side  on  account  of  the  paralysis  of  the 
buccinator. 

The  Parotid  G-land  is  the  largest  of  the  salivar}^  glands,  and  is 
placed  in  front  of  the  ear.  Its  su^jerficial  part  overlaps  the  masseter 
muscle,  reaching  as  high  as  the  zygoma  and  as  far  back  as  the 
mastoid  process,  and  below,  it  Js  separated  from  the  submaxillary 
gland  by  the  stylo-maxillary  liniment.  An  anterior  lobe,  more  or 
less  detaciied  Irom'  the  rest,  lies  upon  the  masseter  and  is  known 
as  the  socia  parotidis.  j?he  deep  portion  presents  t^ree  processes  ; 
one  occupies  the  posterior  part  of  the  glenoid  fossa,  the  second 
accompanies  the  internal  maxillary  artery  beneath  the  lower  jaw, 
and  the  third  passes  backwards  beneath  the  stern o-mastoid^  and 
reaches  the  root  of  the  styloid  process  and  the  deep  vessels  and 
nerves  of  the  neck.  The  duct  of  Stenson  (ductus  Stenonis)  is  about 
3  inches  in  length.  It  arises  from  the  anterior  part  of  the  gland 
below  the  socia  parotid  is,  and  receiving  a  small  duct  from  the  latter 
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passes  transversely  across  the  masseter,  and  turns  sharply  round  in 
front  of  this  muscle  to  open  into  the  mouth  through  the  buccinator 
muscle,  opposite  the  second  molar  tooth  of  the  upper  jaw.  Immedi- 
ately bel^^L_ili^-«^Jii^  is  a  large  branch  of  the  facial  nerve,  and 
above  it  the  transverse  facial  artery.  The  ^land  is  traversed  by  the 
external  carotid  artery,  which  gives  off  its  two  terminal  branches 
(temporal  and  internal  maxillary),  as  well  as  some  parotid  and 
masseteric  twigs  in  its  substance  ;  by  the  transverse  facial 
artery  ;  by  the  temporo-maxillary  vein ;  and  by  the  pes  ansermus 
of  the  facial  nerve.  The  auric ulo-temxporal  nerve  lies  between 
it  and  the  bone,  and!" "aT 'branch  of  the  ^reat  auricular  nerve 
(cervical  plexus)  supplies  the  skin  over  it.  The  structure  of  the 
parotid  is  that  of  a  compound  racemose  gland,  like  other  salivary 
glands. 

It  receives  arteries  from  the  temporal  artery  and  external  carotid, 
and  its  special  7ier^ows  supply  from  the  auriculo-temporal  and  sym- 
pathetic, as  well  as  from  the  facial  and  lajreat  auricular  nerves. 

The  gland  is  covered  by  a  fascia,  the  par oiideo-masset eric,  which 
joins  in  front  of  the  masseter  with  the  hucco-pharyngeal  aponeurosis, 
an  investment  of  the  superior  constrictor  and  buccinator. 

[The  remains  of  the  platysma  are  to  be  removed  to  show  the  facial 
artery  and  vein  in  front  of  the  masseter,  and  the  artery  is  to  be 
followed  out  to  the  inner  angle  of  the  eye,  with  as  little  injury  to  the 
muscles  as  possible.] 

The  Facial  Artery  (Fig.  218)  [external  carotid],  the  cervical 
portion  of  which  has  been  already  dissected  (p.  449),  appears  on  the 
face  immediately  in  front  of  the  masseter  muscle,  where  it  lies  on 
the  lower  jaw  anterior  to  the  facial  vein,  and  is  crossed  by  the 
platysma.  It  then  becomes  very  tortuous,  and  passes  upwards  and 
inwards  beneath  the  zygomatici  to  the  side  of  the  nose,  lying  upon 
the  buccinator,  levator  anguli  oris,  and  the  levator  labii  superioris 
muscles  in  its  course.  At  the  side  of  the  nose  it  is  crossed  by  the 
outer  portion  of  the  levator  labii  superioris  alseque  nasi,  and  reaches 
the  angle  of  the  orbit  to  anastomose  with  the  nasal  branch  of  the 
ophthalmic  artery.  This  is  therefore  one  of  the  points  of  commu- 
nication between  the  external  and  internal  carotid  vessels.  The 
branches  of  the  facial  anastomose  at  various  points  with  those  of 
the  internal  maxillary  and  the  temporal. 

Branches. — As  the  artery  crosses  the  jaw  it  gives — 

1.  Masseteric  branches,  anastomosing  with  branches  from  the 
external  carotid  and  internal  maxillary. 

2.  The  Inferior  Labial  (13)  branch,  which  runs  midway  between 
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the  clnn  and  the  mouth,  jjassing  transversely  l)eneath  the  depressor 
anguli  oris.  It  anastomoses  with  the  submental  and  inferior 
coronary,  and  with  its  fellow  of  the  opposite  side. 


Fig.  218. — The  urterics  of  the  face  and  head  (drawu  by  G.  E.  L.  Pearse), 


1.  Conimoii  carotid. 

2.  Internal  carotid. 

3.  External  carotid. 

4.  4.  Occipital  artery. 

5.  Superior  thyroid  artery 

6.  Trapezius. 

7.  Lingual  artery. 

8.  Steruo-niastoid. 

9.  Facial  artery 


10.  Temporal   artery,  dividing  into 

anterior  and  posterior  branches. 

11.  Submental  branch. 

12.  Transverse  facial  artery. 

13.  Inferior  labial  branch. 
15.  Inferior  coronary  branch. 
17.  Superior  coronary  branch. 
19.  Lateral  nasal  branch. 

21.  Angular  branch. 
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3.  The  Inj-erior  Coronary  (15)  branch,  taking  the  same  course  as 
the  preceding,  but  nearer  the  margin  of  the  lip  and  close  to  the 
mucous  membrane.  It  anastomoses  with  the  inferior  labial,  and 
also  with  the  vessel  of  the  opposite  side. 

4.  The  SujJerior  Coronary  (17)  branch,  often  arising  in  common 
with  the  inferior  coronary.  It  pierces  the  orbicularis  oris,  and  runs 
beneath  the  mucous  membrane  of  the  lip  not  far  from  its  free 
border  to  anastomose  with  the  vessel  of  the  opposite  side.  It  gives 
a  little  branch  to  the  septum  of  the  nose  (artery  of  the  septum). 

5.  The  Lateral  Nasal  (19)  branch,  passing  beneath  the  levator 
labii  superioris  alseque  nasi  to  be  distributed  to  the  ala  and  side  of 
the  nose. 

6.  Muscular  branches  from  the  posterior  side  of  the  artery, 
anastomosing  with  the  transverse  facial,  infra-orbital,  buccal,  and 
mental  arteries. 

7.  The  Angular  artery  (21),  which  is  the  terminal  branch  and 
anastomoses  with  the  nasal  branch  of  the  ophthalmic. 

Surgery. — The  facial  artery  may  be  compressed  or  tied  imme- 
diately in  front  of  the  masseter,  where  its  pulsation  can  be  readily 
felt  through  the  thin  platysma.  The  position  of  the  coronary 
arteries  immediately  beneath  the  mucous  membrane  should  be 
borne  in  mind  in  operating  for  hare-lip  or  cancer,  as  it  is  necessary 
to  thrust  the  hare-lip  pin  deeply  into  the  substance  of  the  lip,  in  order 
to  control  the  haemorrhage  effectually. 

The  Facial  Vein  (Fig.  201)  commences  at  the  inner  angle  of 
the  orbit  in  the  angular  vein,  formed  by  the  frontal  and  supra- 
orbital veins,  It  then  runs  in  a  straight  course  obliquely  across  the 
face  to  the  edge  of  the  masse ter,  where  it  lies  close  to  the  outer 
side  of  the  artery,  and,  after  receiving  the  deep  facial  or  anterior 
internal  maxillary  branch  from  the  pterygoid  region,  and  the  lateral 
nasal,  superior  Ictbial,  and  facial  muscular  branches,  passes  into  the 
neck.  There  it  is  joined  by  the  inferior  labial  and  facial  commu- 
nicating veins  and  forms  the  common  facial,  finally  ending  in  the 
internal  jugular  vein.  It  is  crossed  by  the  zygomatic  muscles,  but 
lies  upon  Stenson's  duct,  and  in  the  neck  is  superficial  to  the  sub- 
maxillary gland. 

Its  tributaries  do  not  run  with  the  arterial  branches  correspond- 
ing to  them  in  name.  The  superior  labial  vein  collects  a  number 
of  small  branches  from  the  upper  lip  and  runs  upwards  to  join  the 
main  vein  near  the  wing  of  the  nose,  the  inferior  labial  in  like 
manner  runs  obliquely  downwards  and  enters  the  facial  trunk  below 
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I  the  jaw.  The  deep  facial  joins  the  vein  while  it  is  crossing  the 
buccinator,  and  establishes  a  communication  with  the  deep  pterygoid 

!  plexus  and  through  this  with  the  cavernous  sinus. 

I  The  Transverse  Facial  Artery  (Fig.  218,  12)  arises  from  the 
temporal  artery  in  the  parotid  gland,  and  appears  on  the  face  above 
the  parotid  duct,  to  run  transversely  inwards  below  the  zygoma 
towards  the  infra-orbital  region,  anastomosing  with  the  facial,  buccal, 
and  infra-orbital  arteries. 


In  a  well-injected  body  the  terminations  of  the  infra-orbital  and 
inferior  dental  arteries  will  be  found  emerging  at  the  infra-orbital 
and  mental  foramina,  with  branches  of  the  2nd  and  3rd  divisions  of 
the  5th  nerve.  The  infra-orbital  foramen  will  be  found  between 
the  levator  labii  su'perioris  and  levator  anguli  oris,  and  the  mental 
foramen  beneath  the  depressor  anguli  oris.  The  frontal  and  supra- 
orbital arteries  should  also  be  traced,  if  the  scalp  has  not  already 
been  fully  dissected  (i'.  p.  394). 

The  Transverse  Facial  Vein  terminates  in  the  temporal  or 
temporo-maxillary  vein. 

The  Lymphatics  of  the  face  (Fig.  185)  cannot  be  demonstrated 
in  the  course  of  an  ordinary  dissection,  but  some  small  glands  (^])re- 
auricular)  may  be  seen  in  the  fascia  covering  the  parotid  gland.  They 
drain  the  cheek  and  lateral  frontal  region,  while  the  mid-frontal  region 
and  the  greater  part  of  the  face  are  drained  by  the  suh-maxillary 
glands,  which  lie  beneath  the  angle  of  the  jaw.  The  lymphatics  of 
the  parieto-occipital  region  end  in  the  mastoid  and  suh-occijntal 
glands,  which  lie  a  short  distance  below  the  superior  curved  line  of 
the  occij)ital  bone  and  its  continuation  on  to  the  temporal  bone. 

[The  skin  being  removed  from  the  opposite  side  of  the  face  in  the 
same  way  as  above  directed,  a  dissection  is  to  be  made  of  the  nerves 
alone,  all  other  tissues  being  sacrificed  for  that  purpose.  To  find 
the  facial  nerve,  the  best  way  is  to  cut  transversely  into  the  parotid 
gland  about  half  an  inch  below  the  zygoma,  and  to  dissect  carefully 
to  some  depth  until  some  large  branch  of  the  nerve,  which  passes 
through  its  substance,  is  reached.  One  having  been  found,  it  is  to  be 
followed  carefully  backwards  and  forwards,  when  it  will  lead  to  other 
branches  ;  and  the  parotid  gland  is  to  be  removed  piecemeal  to  show 
the  ramifications  of  the  nerve,  which  are  then  to  be  traced  as  far  as 
possible  towards  the  median  line.] 

The  Facial  or  Seventh  Werve  (Fig.  219,  17)  leaves  the  skull 
at  the  stylo-mastoid  foramen,  and  gives  off  immediately  the  i^osterior 
auricular^  digastric,  and  stijlo-hyoid,  branches. 

The  posterior  auricular  nerve  (13)  winds  below  the  meatus  to 
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Fig.  219. — Xerves  of  tlie  face  and  S( 

1.  Attraliens  aurieiilaui  muscle. 

2.  Antei  ior  belly  of  occipito-frontalis. 

3.  Auriculo- temp  oral  nerve. 

-Jr.  Temporal  brandies  of  facial  nerve 
(7th). 

.5.  AttoUens  auriculam  muscle. 

6.  Supra-troclilear  ner\  e  (5th). 

7.  Posterior  bellv  of  occipito-fron- 

talis. 

8.  Supra-orbital  ner re  (otb). 

9.  Eetraliens  auriculam  muscle. 

10.  Temporal  branch  of  orbital  nerve 

(5th). 

11.  Small  occipital  nerve. 

12.  Malar  branches  of  facial  nerve. 

13.  Posterior  auricular  nerve  (7th). 

14.  Malar  branch  of  orbital  nerve  (5th) 

(ramus  subcutaneus  mf.hp). 

15.  Great  occipital  nerve. 

16.  Infra-orbital  branches  of  facial 

nerve  (7th  >. 


.•alp  (from  Hirschfeld  and  Leveille). 

17.  Facial  nerve  (7th). 

18.  Xasal  nerve  (5th). 

19.  Cervico-facial  division  of  7th. 

20.  Infra-orbital  nerve  (5th). 

21.  Branches  to  digastric  and  stvlo 

hyoid  (7th). 

22.  Temporo-iacial  division  of  7th. 

23.  Great  auricular  nerve. 

24.  Buccal  branches  of  facial  nerve. 

25.  Trapezius. 

26.  Buccal  nerve  (5th) 

27.  Splenius  capitis. 

28.  Mas>eter. 

29.  Sterno-mastoid. 

30.  Supra-maxillary  branches  of  facia 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  ^[ental  nerve  (5th). 

33.  Phitysma. 

31.  Infra-maxillary  branches  of  facia 
nerve  (7th). 
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|the  back  of  the  ear  and  communicates  with  the  great  auricular 
!nerve(23).  It  divides  into  sm  auricular  branch,  which  supplies  the 
j  posterior  and  sometimes  the  superior  auricular  muscle,  and  an 
loccipital  branch,  which  supplies  the  posterior  belly  of  the  occipito- 
jfrontalis  and  unites  with  the  small  occipital  nerve. 

The  digastric  and  stjilo-hyoid  nerves  (21)  arise  together  and  supply 
I  the  posterior  belly  of  the  digastricus  and  the  stylo-hyoid.  A 
i  branch  from  the  digastric  nerve  perforates  the  digastric  muscle  and 
!  communicates  with  the  glosso-pharyngeal  nerve,  and  the  stylo-hyoid 
nerve  communicates  with  the  sympathetic  on  the  external  carotid. 

Passing  forwards  deeply  in  the  parotid  gland,  the  facial  nerve 
divides  into  two  large  portions,  the  temporo-f axial  (22)  and  the 
cervico-facial  {ig),  from  which  numerous  branches  arise,  causing 
'  by  their  interlacement  the  appearance  termed  the  'pes  anserimis,  or 
goose-foot.  The  temporo-facial  division  receives  communicating 
branches  from  the  auriculo-temporal  nerve  (5th)  in  front  of  the 
pinna,  and  the  cervico-facial  division  receives  one  or  two  branches 
from  the  great  auricular  nerve  of  the  cervical  plexus. 

From  each  division  of  the  facial  nerve  three  sets  of  branches  are 
derived,  whose  direction  is  indicated  by  their  names. 

Temporo-  (   Temporal  (4),  Cervico-     C  Buccal  (24). 

facial      '    Malar  (12).  facial      <    Supra-maxillary  (30). 

division  (   Infra-orbital  (16).  division  (   Infra-maxillarj- (34). 

These  branches  all  ramify  upon  the  face,  to  supply  the  facial 
muscles  and  communicate  with  the  several  divisions  of  the  5th 
nerve,  excepting  the  infra-maxillary,  which  runs  below  the  jaw  to 
the  neck  and  communicates  with  the  superficial  cervical  nerve  (31). 
The  branches  are  to  be  traced  to  all  the  ^'  muscles  of  expression," 
and  also  to  the  buccinator,  a  muscle  of  mastication  as  well  as  of 
expression. 

The  distribution  is  somewhat  irregular,  but  commonly  the  malar 
ends  in  the  orbicularis  palpebrarum,  the  temporal  supplies  all  the 
muscles  above  the  palpebral  fissure,  including  the  upper  part  of  the 
orbicularis,  as  well  as  the  anterior  and  sometimes  the  superior 
auricular ;  the  infra-orhital,  all  the  muscles  between  the  palpebral 
and  labial  fissures,  including  the  lower  part  of  the  orbicularis 
palpebrarum  and  upper  part  of  the  orbicularis  oris.  The  buccal 
nerve  supplies  the  buccinator  and  ends  in  the  orbicularis  oris,  the 
infra-raaxillary  is  distributed  to  the  muscles  of  the  lower  lip,  and 
the  supra-rfiaxillary  to  the  platysma.  All  the  facial  muscles  receive 
sensory  branches  from  the  divisions  of  the  5th  nerve. 

The  three  divisions  of  the  5tli  Nerve  appear  upon  the  face 
(Fig.  220). 
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Fig.  220. 


Fig.  220. — The  distribution  of  the  cutaneous  nerves  of  the  head  and 

neck  CW.A.). 


1.  Supra-orbital. 

2 .  Auriculo-tem  p  o  ra  1 . 

3.  Supra- trochlear. 

4.  Great  occipital. 

5.  Lacrymal. 

6.  Post-cervical  cutaneou?. 

7.  Infra-trochlear. 

8.  Great  auricular. 


9.  Temporal. 

10.  Superficial  cervical. 

11.  Nasal. 

12.  Descending  cervical, 

13.  Malar. 

15.  Infra-orbital. 
17.  Buccal. 
19.  Mental. 
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The  First  or  Ophthalmic  Division  (Fig.  219)  appears  (1)  as  *!pi<gijlcJ^ 

the  supra4rochlear  nerve  (6)  at  the  inner  angle  of  the  orbit ;  (2)  at 
and  internal  to  the  supra-orbital  notch  as  the  supra-orhital  nerve  (8),    )  i 
which  has  been  traced  to  the  forehead  ;  (3)  as  the  Jacrymal  nerve^fCtkCtALMA 
below  the  external  angular  process  ;  (4)  as  the  infra-trochlear  nerve ^  \  . 
emerging  below  the  pulley  of  the  superior  oblique  ;  and  (5)  as  t"!he  /  ^  tuodJL 
nasal  nerve  (i8),  which  will  now  be  found  emerging  from  between  S  ^ 
the  nasal  bone  and  lateral  cartilage,  on  the  side  of  the  nose.     These  ^  / 
supply  the  structures  of  the  vertex,  anterior  temiioral  region,  fore-  / 
head,  upper  eyelid,  and  part  of  the  nose.  h^^J^tf£Y".  ^^'^'M  ^-"^'^  O^tJ^ 

The  Second  or  Superior  Maxillary  ^Division  (Fi^T  219) 
appears  (1)  as  the  infra-orhital  nerve  (20)  at  the  infra-orbital 
foramen,  between  the  levator  labii  superioris  and  the  levator  anguli 
oris,  and  is  to  be  traced  to  the  upper  lip,  which  it  supplies  with 
numerous  large  labial  Ijranches,  forming  a  plexus  with  the  facial 
nerve  ;  it  also  sends  nasal  branches  to  the  wing  of  the  nose  and 
palpebral  twigs  to  the  lower  eyelid  ;  (2)  as  the  malar  branch  of  the 
ternporo-nialar  nerve  (14),  appearing  through  the  malar  bone  after 
piercing  the  outer  wall  of  the  orbit  ;  and  (3)  as  the  temporal  branch  of 
the  temp)oro-malar  nerve  (10)  piercing  the  temporal  fascia  immediately 
above  the  zygoma  {y.  p.  39  4).  Branches  2  and  3  supply  the  soft 
parts  over  the  malar  bone  and  anterior  part  of  the  temporal  region. 

The  Third  or  Inferior  Maxillary  Division  (Fig.  219)  appears 
(1)  as  the  mental  nerve  (32)  at  the  mental  foramen,  and  is  to  be 
traced  to  the  chin  and  lower  lip  ;  (2)  as  theSbuccal  nerve_  (26)  upon  chS^ Oj^ 
the  surface  of  the  buccinator  muscle,  where  itSvill  be  found  supply-  ^ 
ing  the  skin  and  mucous  membrane  of  the  buccal  region  and  some 
filaments  to  the  muscles,  communicating  with  the  facial  nerve  ;  and 
(3)  as  the  auricido-temporal  nerve  (3),  passing  beneath  the  parotid 
gland  and  running  upwards  over  the  zygoma  immediately  in  front 
of  the  ear,  to  supply  the  mid-temporal  region. 

These  are  all  purelv  sensory  nerves.  They  join  freely  with  the 
facial  nerve,  and  supply  sensation  to  ttie  muscles  ;  to  part  of  the 
mucous  membrane  of  the  buccal  cavity ;  and  to  the  whole  of  the 
skin  of  the  face,  except  that  covering  the  parotid  gland,  which  is 
supplied  by  the  great  auricular  nerve  of  the  cervical  plexus.  The 
cutaneous  areas  of  distribution  are  shown  in  Fig.  220. 


[The  anatomy  of  the  eyelids  and  of  the  nasal  cartilages  can  be 
examined  on  either  side  of  the  face,  by  removing  the  superjacent 
tissues.] 

The  Eyelids  (Fig.  212).— These  have  been  partially  described 
on  page  467,  but  may  now  be  further  investigated.     On  removing 
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the  thin  palpebral  fibres  of  the  orbicularis  from  the  lids,  the  superior 
and  inferior  palpebral  ligaments  will  be  seen  extending  from  the 
margin  of  the  orbit.  They  are  continuous  with  the  periosteum  of 
the  skull  at  the  orbital  margin,  and  are  attached  to  the  convex  edge 
of  the  tarsal  cartilage  in  each  lid.  The  tarsal  bodies  or  cartilages 
consist  of  dense  connective  tissue,  and  according  to  later  observers 
contains  no  cartilage.  The  upper  is  larger  than  the  lower,  and  is 
semilunar  in  shape.  They  are  attached  to  the  margin  of  the  orbit 
by  the  corresponding  palpebral  ligaments  above  and  below  ;  ex- 
ternally by  the  external  tarsal  ligament,  and  internally  by  the  internal 
tarsal  ligament  or  tendo  oculi.  The  fibres  of  the  orbicularis  must  be 
cut  away  from  the  tendo  oculi,  and  the  attachment  of  the  latter  to 
the  nasal  process  of  the  superior  maxilla,  immediately  in  front  of 
the  groove  for  the  lacrymal  sac,  will  then  be  seen. 

Beneath  the  palpebral  ligament  in  the  upper  lid,  will  be  found  the 
expansion  of  the  tendon  of  the  levator  palpebrse  superioris,  attached 
to  the  convex  margin  of  the  superior  tarsal  body.  Both  lids  are 
lined  with  conjunctiva,  and  on  removing  this  the  Meibomian  glands 
may  be  seen  embedded  in  the  substance  of  the  tarsi. 

The  structures  composing  the  upper  eyelid  (Fig.  213)  are — 

1.  Skin. 

2.  Orbicularis  palpebrarum. 

3.  Tarsal  body,  palpebral  ligament,   and  tendon  of  levator 

palpebrae. 

4.  Meibomian  glands. 

5.  Conjunctiva. 

The  structures  in  the  lower  lid  are  the  same,  minus  the  levator 
palpebrse. 

This  will  be  the  best  opportunity  to  dissect  the  Tensor  Tarsi 
Muscle  of  Horner,  by  dividing  the  outer  tarsal  ligaments  and  de- 
taching the  eyelids,  so  as  to  turn  them  over  the  nose  and  expose  their 
internal  surfaces.  By  removing  the  conjunctiva  over  the  inner 
can  thus,  the  little  slip  of  muscular  fibre  will  be  seen  arising  from 
the  ridge  on  the  lacrymal  bone,  and  j)assing  behind  the  lacrymal 
sac,  to  be  inserted  into  the  tarsal  bodies  and  canaliculi.  It  is 
thus  apparent  that  the  lacrymal  sac  occupies  a  position  between  the 
internal  palpebral  ligament  and  palpebral  fibres  of  the  orbicularis 
in  front^  and  the  tensor  tarsi  behind. 

Cartilages  of  the  Nose  (Figs.  221  and  222). — Only  the  supe- 
rior lateral  cartilages  and  the  cartilages  bounding  the  nostrils  can 
now  be  seen,  but  the  cartilage  of  the  septum  will  be  examined  later, 
in  the  dissection  of  the  nasal  fossae  (p.  537).    The  superior  lateral 
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cartilage  is  triangular,  its  posterior  border  being  in  contact  with  the 
[apposed  border  of  the  nasal  bone  and  nasal  process  of  the  maxilla, 
and  its  anterior  border  intimately  united  with  the  anterior  edge  of 
jthe  cartilage  of  the  septum. 

The  inferior  lateral  cartilage  is  an  elongated  plate,  so  bent 
upon  itself  that  while  the  angle  between  the  two  parts  forms 
one  half  of  the  point  of  the  nose,  the  two  parts  themselves  surround 
the  anterior  part  of  the  nostril,  the  inner  limb  uniting  with  the 
(septum.  It  has  no  attachment  to  bone,  but  is  embedded  in  the 
[dense  cellular  tissue  of  the  ala  nasi.  There  are  frequently  two  or 
three  little  additional  nodules  of  fibro-cartilage,  sesamoid  cartilages^ 
which  prolong  the  outer  part  of  this  cartilage  backwards  along  the 


Fig.  22L— The  fibro-cartilages  of  the  nose  (from  Wilson). 

1.  One  of  the  nasal  bones.  cartilages  which  constitute  the 

2.  Cartilage  of  the  septum.  columna. 

3.  Lateral  cartilage.  6.  Cartilagines  minores  or  sesamoid 

4.  Alar  cartilage.  cartilages. 
0.  Central   portions   of   the  alar      7.  The  nostril. 


Fig.  222. — The  fibro-cartilages  and  bones  of  the  nose  viewed  from  the  side 
(from  Wilson,  after  Arnold). 

1.  Nasal  bone.  5,  5.  Alar  cartilage. 

2.  Nasal  process  of  the   superior     6.  Inner  portion  of  the  alar  cartilage. 

maxillary  bone.  7.  Sesamoid  cartilages. 

3.  Cartilage  of  the  septum.  8.  Areolar  tissue  of  the  ala  nasi. 

4.  Lateral  cartilage.  9.  Aperture  of  the  nostril. 
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upper  part  of  the  alar  furrow,  but  the  greater  part  of  the  wing  is 
composed  of  fibrous  tissue.  The  inferior  cartilages  of  the  two  sides 
are  in  contact  at  the  tip  of  the  nose^  and  are  attached  to  the  superior 
lateral  cartilages  by  fibrous  tissue.  All  the  nasal  cartilages  except 
the  sesamoid  nodules  are  of  the  hyaline  variety. 

The  Pterygo-Maxillary  Eegion  and  Zygomatic  Fossa. 

[The  head  being  laid  on  one  side,  the  facial  nerve  and  parotid  duct 
are  to  be  divided  and  turned  forward,  and  the  remains,  if  any,  of  the 
parotid  gland  are  to  be  cleaned  out  from  between  the  ear  and  the  jaw, 
the  auric ulo- temporal  nerve  being  carefully  preserved.  The  surtace 
of  the  masseter  muscle  is  then  to  be  cleaned.] 

The  Masseter  (Fig.  217,  15)  is  the  most  superficial  muscle  of 
mastication,  and  is  divisible  into  a  superficial  and  a  deep  portion,  a 
small  part  of  the  latter  being  seen  behind  the  fibres  of  the  former. 
The  superficial  and  more  tendinous  part  ai'iseshom  the  anterior  two- 
thirds  of  the  lower  border  of  the  zygomatic  arch,  formed  by  the 
maxillary,  malar  and  temporal  bones  ;  it  passes  downwards  and 
backwards,  to  be  inserted  into  the  angle  of  the  jaw  and  the  lower 
half  of  the  ramus.  The  deej^er  and  more  fieshy  part^ames  from 
the  j)osterior^third  of  "the  lower  border  and  from  the  whole  length  of 
the  inner  surface  of  the  zygoma  ;  it  extends  downwards  and  a  little 
jbrwards^  to  be  inserted  into  the  outer  surface  of  the  upper  half  of 
the  ramus  of  the  jaw,  including  the  root  of  the  coronoid  process. 

[The  temporal  fascia  is  to  be  detached  from  the  upper  border  of 
the  zygoma,  and  a  cut  is  to  be  made  with  the  saw  through  the  malar 
bone  in  front  of  the  masseter,  and  behind  it  through  the  zygoma,  as 
near  its  root  as  possible  without  injuring  the  temporo-maxillary 
articulation.  The  piece  of  bone  with  the  masseter  attached  can 
then  be  turned  down,  when  the  deep  fibres  of  the  muscle  will  be 
seen  attached  to  the  lower  jaw,  and  the  masseteric  branch  of  artery 
and  nerve  will  be  found  emerging  through  the  sigmoid  notch ?behind 
the  coronoid  process,  and  must  necessarily  be  divided.  The  temporal 
muscle  is  to  be  cleaned  and  the  fat  beneath  the  masseter  removed,  so 
as  to  expose  the  buccinator  muscle  thoroughly,  together  with  its 
branch  of  nerve  and  artery,  which  appear  in  front  of  the  coronoid 
process  and  are  to  be  preserved.] 

The  Temporal  Muscle  (Fig.  228,  2)  arises  from  the  whole  of  the 
temporal  fossa^  except  the  anterior  wall  formed  by  the  malar  bone  ; 
"by  deep  fibres  from  the  pterygoid  ridge  on  the  great  wing  of  the 
sphenoid  ;  and  from  the  under  ^lirtkce  ol  the  temporal  fascia,  which 
has  been  seen  to  be  attached  to  the  whole  length  of  the  temporal 
ridge.    Its  anterior  fibres  are  nearly  vertical,  the  posterior  nearly 
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horizontal ;  they  converge  to  a  tendon,  which  is  inserted  into  the 
apex,  anterior  and  posterior  borders,  ancLinner  surface  of  the  coro- 
noid  process,  extending  along  the  inner  surface  of  the  ramus  of  the   '  ^ 
Ic^er  ia\^  nearly  as  far  a^  the  last  molar  toothy T lo^VitJtJ^  ^ 

[A  SBcnon  IS  made  by  f  nesaw  downvfards  from  the  anterior  margin 
of  the  neck  of  the  jaw  parallel  to  the  posterior  border  of  the  ramus, 
as  far  as  a  level  with  the  alveolar  process.  A  second  section  is 
carried  horizontally  forwards  from  this  point  in  such  a  way  as  to 
detach  the  greater  part  of  the  ramus  with  the  coronoid  process,  but 
leaving  a  narrow  line  of  bone  connecting  the  condyle  with  the  angle. 
On  turning  up  the  segment  with  the  temporal  muscle  the  zygomatic 
fossa  is  well  exposed. 

On  removing  the  portion  of  ramus  thus  separated,  the  periosteum 
will  probably  be  left  behind,  and  on  this  being  dissected  away,  the 
inferior  dental  nerve  and  artery  will  be  seen  lying  on  the  internal 
lateral  ligament  before  entering  the  dental  foramen,  and  in  front  of 
these  the  lingual  (gustatory)  nerve.  Crossing  botli  nerves  trans- 
versely at  the  upper  part  of  the  space  now  exposed  is  the  external 
pterygoid,  with  the  internal  maxillary  artery  lying  either  upon  or 
beneath  the  lower  head  of  the  muscle.  If  su2)erticial  to  the  muscle 
the  artery  should  be  cleaned  and  held  aside  with  a  hook.] 

The  External  Pterygoid  Muscle  (Fig.  223,  i)  arises  by  two^^  L 
heads,  one^  I'rom  the  outer  surface  of  the  external  ptervgoid  plate 
and  tuberosity  of  the  maxilla  ;  the  other  from  the  under  surface  of 
thp  grpnf.  winp  of  the  sphenoid  below  the  pterygoid  ridge.  Its 
fibres  run  backwards  and  outwards,  coTiver![rin<x_  to  be  inserted  into 
the  hollow  on  the  front  of  the  neck  of  the  lower  .ia^^and  into  the 
capsular  ligament  and  inter-articular  fibro-cartilage  of  tiie  ^lomt. 

Temporo-Maxillary  Articulation. — The  joint  surfaces  are 
siuTOunded  by  a  ccqmde  which  is  thickened  externally,  internally 
and  posteriorly  to  form  the  external  lateral,  short  internal  lateral, 
and  posterior  ligaments.  It  is  connected  to  the  circumference  of  the 
inter-articular  fibro-cartilage,  and  gives  insertion  to  some  of  the 
fibres  of  the  external  pterygoid.  .  The  external  lateral  ligament 
(Pig.  224,  5)  is  a  short  thick  band  of  fibres,  broader  above  than 
below,  and  passes  obliquely  downwards  and  ])ackwards  from  the 
lower  border  of  the  preglenoid  tubercle  to  the  neck  of  the  jaw.  The 
short  internal  lateral  ligament  (Henle)  runs  from  the  margin  of  the 
Cllaserian  fissure  to  the  inner  side  of  the  neck  of  the  jaw.  The 
posterior  ligament  (Sappey)  consists  of  elastic  Hbres  whicn  are  attached 
above  to  the  post-glen oid  process,  and  below  to  the  posterior  border 
of  the  articum-'cartilage  and'  to  the  posterior  surface  of  the  neck  of 
the  bone.  It  is  stretclied  during  depression  of  the  jaw  \\^eii^he* 
condyle  advances  upon  the  eminentia  articularis.    By  dividing  the 
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ligaments,  the  inter-articular  cartilage  and  the  synovial  membranes 
above  and  below  it  will  be  brought  into  view. 

The  inter-articular  fihro-cartilage  (Fig.  225,  3)  is  adapted  to  the 
glenoid  cavity  and  eminentia  articularis  above  and  the  condyle  of 
the  lower  jaw  below,  its  upper  surface  being  concavo-convex  from 
before  backwards,  the  lower  surface  concave.  If  the  condyle  is 
detached  from  the  temporal  bone  and  turned  forward  with  the 


external  pterygoid  muscle,  the  cartilage  will  be  found  to  be  oval  in 
outline  and  thicker  at  the  margins  than  in  the  centre,  where  it  is 
occasionally  perforated  (6). 

The  long  internal  lateral  ligament  (Fig.  226,  4),  now  fully  exposed, 
does  not  form  a  part  of  the  capsule  ;  it  is  a  membranous  band, 
narrow  above,  where  it  is  fixed  to  the  spine  of  the  sphenoid  bone, 
and  widening  below  to  be  attached  to  the  projecting  spine  at  the. 
entrance  of  the  dental  canal._  Between  the  ligament  and  the  iaw 
are  found  the  external  pterygoid  muscle,  the  internal  maxillary 
vessels  with  their  auricular,  tympanic,  meningeal,  and  inferior 
dental  branches,  the  auric ulo-temporal  nerve,  the  inferior  dental 
nerve  and  some  acini  of  the  parotid  gland.  The  lower  attachment 
of  the  ligament  is  pierced  by  the  mylo-hyoid  vessels  and  nerve. 

The  stylo-maxillary  ligament  is  merely  a  thickened  portion  of  the 

Fig.  223. — The  two  pterygoid  muscles  (from  Wilson).  The  zygomatic  arch  and 
the  greater  part  of  tlie  ramus  of  the  lower  jaw  have  been  removed  in  order 
to  bring  the  muscles  into  view. 

1.  The  sphenoid  origin  of  the  ex-      2.  Its  pterygoid  origin, 
ternal  pterygoid.  3.  The  internal  pterygoid. 

Fig.  224. — External  view  of  the  articulation  of  the  lower  jaw  (from  Wilson). 
1.  Zygomatic  arch.  4.  Mastoid  portion  of  the  temporal 


Fig.  223. 


Fijr.  224. 


2.  Tubercle  of  the  zygoma. 

3.  Ramus  of  the  lower  jaw. 


5.  Rxternal  lateral  ligament,  [bone. 

6.  Stylo -maxillary  ligament. 
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deep  cervical  fascia,  extending  from  the  styloid  process  to  the  angle 
'of  the  jaw.     It  separates  the  parotid  from  the  sub-maxillary  gland, 
i     The  synovial  membranes  are  two  in  number,  one  above,  the  other 
I  below  the  inter-articular  fibro-cartilage.    The  two  synovial  cavities 

communicate  when  the  cartilage  is  perforate. 

The  movements  of  the  jaw  are  as  follows  : — 
I     1.  Elevation  and  depression,  taking  place  around  a  transverse  axis 


passing  through  the  rami  near  the  inferior  dental  spines.  When  the 
jaw  is  depressed  the  condyle  moves  forward  upon  the  eminentia 
articularis,  returning  to  the  glenoid  fossa  during  elevation.  The 
elevation  is  effected  by  the  temporal,  masseter  and  internal  pterygoid 
muscles  ;  depression  by  the  digastric,  mylo-hyoid,  genio-hyoid  and 
platysnial  muscles,  aided  by  the  external  pterygoid  which  dxaws 
forward  the  condyle  upon  the  articular  eminence. 

2.  Forward  and  backward  grinding  movements. — The  forward 
movement  is  accomplished  by  the  superficial  portion  of  the  masseter, 

Fig.  225. — A  section  of  the  temporo-maxillary  articulation  to  show  the  position 
of  the  inter-articular  tibro-cartilage,  and  the  manner  of  its  adaptation  to  the 
articulating  surfaces  (from  Wilson). 

1.  Glenoid  fossa.  6.  An  inter-articular  fibro-cartilage, 

2.  Eminentia  articularis.  removed  from  the  joint,  in  order 

3.  Inter-articular  fibro-cartilage.  to  show  its  oval  and  concave 

4.  Superior  synovial  cavity.  form ;  it  is  seen  from  below. 

5.  Interior  synovial  cavity. 

Fig.  226.  —Internal  view  of  the  articulation  of  the  lower  jaw  (from  Wilson). 

1.  Section  through  the  petrous  portion      4.  Long  internal  lateral  ligament. 

of  the  temporal  bone  and  spinous  5.  Aperture  through  which  the  mylo- 
process  of  the  sphenoid.  hyoid  nerve  passes. 

2.  Internal  surface  of  the  ramus  and      6.  Stylo-maxillary  ligament,  a  pro- 

body  of  the  lower  jaw.  cess  of  the  deep  cervical  fascia. 

3.  Capsular  ligament. 
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the  anterior  fibres  of  the  temporal,  and  the  external  and  internal 
pterygoids.  The  hachivard  movement  by  the  deep  portion  of  the 
masseter,  the  posterior  fibres  of  the  temporal,  and  the  depressors. 

3.  Oblique  grinding  movements. — These  take  place  around  a  verti- 
cal axis  passing  through  one  condyle,  which  remains  in  the  glenoid 
cavity,  while  the  other  advances  upon  the  articular  eminence.  They 
are  effected  by  the  alternating  actions  of  the  muscles  of  the  two  sides. 

The  Internal  Pterygoid  Muscle  (Fig.  223,  3)  is  placed  beneath 
the  internal  lateral  li^^ament.     It  arises  from  the  internal  surface  of 


the  external  pteryo^oid  plate,  from  the  posterior  g[rooved  surface  of 


the  tuberosity  of  the  palate  bone,  and  by  an  accessory  slip  from  the 
rough  outer  surface  of  the  tuberosity  of  the  palate  and  adjacent 
surface  of  the  supci  ioi'  maxilla.  It  is  inserted  into  the  inner  surface 
of  the  angle  of  the  lower  jaw,  its  fibres  running  parallel  to  the 
superficial  portion  of  the  masseter.  That  portion  of  the  internal 
pterygoid  which  arises  from  the  outer  surface  of  the  tuberosities  of 
the 'palate  and  superior  maxilla  is  superficial  to  the  fibres  of  the 
external  pterygoid  (Fig.  228). 

The  Buccinator  (Fig.  228,  14)  has  been  partly  seen  in  the 
dissection  of  the  face.     It  arises  from  the  alveolar  border  of  the 
juperior  maxilla  opposite  the  molar  teeth  Tirom  a  corresponding" 
portion  ot  the  inferior  niaxilla  ;  and  between  the  jaws  from  the 
interior  border  of  the  ptery go-maxillary  ligament,  which  separates 
its  fibres  from  those  of  tne  superior  constrictor.    Its  inner  surface  is 
lined  with  mucous  membrane,  and  externally  it  is  related  to  the 
maxilla  and  to  the  sucking  pad  of  cheek  fat.     It  is  inserted  into 
the  lips  and  angle  of  the  mouth,  joining  the  orbicularis  oris,  and 
probaDiy  oecomes  continuous  with  the  opposite  muscle  in  the  middle, 
_iine  of  1)oth  lips.     Its  upper  and  lower  aiv^eolar  nbres  will  be  seen 
to  pass  to  the  upper  and  lower  lip  respectively,  while  the  inter- 
mediate fibres  from  the  ptery  go-maxillary  ligament  decussate,  the 
I  _       j=;uperior  paftsinor  to  the  lowpv  lij.  the  inferior  to  the  upper. The 
J  rTT^-^  fibres  are  perforated  by  the  duct  of  the  parotid  gland  opposite  the 
.  Second  molar  tooth  of  the  upper  jaw.    The  principal  action  of  the 

f\  JfJJ^  buccinator  is  to  keep  the  food  between  the  teeth  during  mastication. 

*  It  also  expels  air  from  the  mouth  (and  hence  the  name  "  trumpeter  '*'), 
as  in  using  the  blowpipe  ;  and  the  muscle  acting  with  its  fellow  aids 
in  the  expression  of  the  face  by  drawing  outwards  the  corners  of  the 
mouth  and  pressing  the  lips  tightly  together  and  against  the  teeth. 

*  ine  superior  constrictors  and  buccinators  thus  form  an  annular  plane  of 
muscle  interrupted  only  by  the  pterygo-maxillary  ligaments  and  posterior 
median  raphe;  and  the  buccinators  act  as  a  'button-hole'  sphincter  of  the 
labial  fissure. 
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The  Ptery go-Maxillary  Ligament  (Fig.  229)  is  a  somewhat 
indistinct  fibrous  line,  resembling  a  tendinous  intersection  or  raphe 
rather  than  a  ligament,  and  extending  between  the  hamular  process 
of  the  int(u^nal  pterygoid  plate  and  the  lower  jaw,  close  to  the  last 
molar  tooth.  By  its  anterior  border  it  gives  attacliment  to  the  buc- 
cinator, and  by  its  j)osterior  border  to  the  superior  constrictor  of 
the  pharynx  ;  its  inner  surface,  covered  by  mucous  membrane,  may 
thus  be  regarded  as  a  boundary  line  between  the  cavities  of  the 
mouth  and  the  pharynx. 

The  muscles  of  mast iiat ion  are  all  supplied  by  the  m.otor  portion 
of  the  third  division  of  the  5th  nerve,  except  the  Iniccinator,  which 
although  receiving  a  branch  from  this  nerve,  derives  its  motion 
from  the  facial  nerve  (7th),  as  is  shown  by  the  fact  that  in  facial 
paralysis  the  buccinator  fails  m  its  action,  and  food  collects  between 
the  teeth  and  the  cheek. 

The  Internal  Maxillary  Artery  (Fig.  227)  is  seen  in  tliis 
dissection  in  its  ^ first  and  second  portions,,  the  third  lying  in  the 
spheno-maxillary  fossa.  It  is  one  of  the  terminal  branches  of  the 
external  carotid  artery,  and  arises  in  the  "parotid  gland  immediately 
behind  the^  neck  of  the  jaw.  "~— — — 

The  First  Part  of  the  internal  maxillary  artery,  with  its  accom- 
panying veins,  passes  forwards  between  the  neck  of  the  jaw  and  the 
internal  lateral  li^^ament.  It  gives  off  a  descending  branch,  the 
Inferior  dental,  and  three  ascending  branches,  the  Middle  meningeal, 
tympanic  and  deep  auricular,  and  sometimes  a  small  menimjeal. 

a.  Tlie  Inferior  dental  artery  (ii)  descends  between  the  internal 
Jateral  ligament  and  the  lower  jaw  to  the  inferior  dental  foramen, 
giving  off,  before  it  enters  the  bone,  a  mylo-hyoid  branch  and  a 
small  twig  to  accompany  the  lingual  (gustatory)  nerve ;  it  then 
runs  in  the  inferior  dental  canal  supplying  the  posterior  teeth,  and 
after  giving  an  incisor  branch  to  the  front  teeth,  appears  on  the 
face  as^^the  onentat  artery  at  the  mental  foramen,  "with  the  mental 
branch  of  the  third  division  of  the  5tli  nerve.  Its  mylo-hyoid  branch 
pierces  the  internal  lateral  ligament  in  company  with  a  nerve  of  the 
same  name,  and  runs  in  a  groove  on  the  internal  surface  of  the 
lower  jaw  to  the  cutaneous  surface  of  the  mylo-hyoid  and  to  the 
interior  belly  of  the  digastric  muscle,  loining  the  sub-mental  artery. 

b.  The  Middle  meningeal  artery  (7)  ascends  on  the  deep  surface 
of  the  external  pteryg^oid  muscle,  following  the  long  internal  lateral 
ligament  to  the  sphenoidal  spine.  It  passes  between  the  two  roots 
of  the  auriculo-temporal  nerve  to  the  loi^jnen^pihoMimJ^^^ 

it  enters  the  skull  (Fig.  229,  11).  Before  doing  so,  it  usually 
gives  off  the  meningea  parva  to  enter  the  foramen  ovale,  but  this 
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may  arise  separately  from  the  main  vessel.  It  is  accompanied  by 
vence  comites  and  a  recurrent  branch  of  the  inferior  maxillary  nerve, 
and  is  surrounded  by  a  sympathetic  plexus. 

Fig.  227. 


and  the  deev  auricular  passing  to  the  external  meatus,  are  irregular 
in  their  origin,  but  usually  arise  before  the  middle  meningeal. 

The  Second  Part  of  the  internal  maxillary  artery  passes  forwards 
and  upwards  to  the  pterygo-maxillary  fissure,  varying  in  position  in 
different  subjects.  It  ^  is  always  intermuscular^  but  it  may  lie 
between  the  temporal  and  external  pterygoid,  or  between  the  ex- 


Fig.  227. — The  internal  maxillary  ar 

1.  External  pterygoid  muscle. 

2.  Anterior  deep  temporal  artery. 

3.  Posterior  deep  temporal  artery, 

giving  a  pterygoid  branch. 

4.  Infra- orbital  artery, 
o.  Temporal  artery. 

6.  Posterior  dental  artery. 

7.  Middle  meningeal  artery. 

8.  IStenson's  duct. 


ly  (from  University  College  Museum). 

9.  External  carotid. 

10.  Buccal    branch  communicating 

with  facial  artery. 

11.  Inferior  dental  artery  giving  off 

mylo-hyoid  branch. 

12.  Facial  vein. 

13.  External  jugular  vein. 

14.  Facial  ^Lvtevy. 

15.  Masseteric  branch  (turned  down). 
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ternal  and  internal  pterygoid  muscles.  When  it  runs  superficiallY 
to  the  external  pterygoid,,  it  passes  between  the  two  heads  of  the 
muscle  to  reach  the  spheno-maxillary  fossa.  Its  branches  are  all 
muscular y  i.  e. ,  to  the  muscles  of  masticatiqji.  There  are  two  deep 
temporcd  branches,  anterior  (2)  and  posterior  (3),  running  in  the 
substance  of  the  temporal  muscle  ;  a  masseteric  branch  (15)  passing 
through  the  sigmoid  notch  to  the  under  surface  of  the  muscle,  now 
necessarily  divided ;  two  pterygoid  branches,  uncertain  in  origin 
and  course  ;  and  a  buccal  branch  (10),  which  generally  pierces  the 
external  pterygoid  muscle  to  accompany  the  nerve  to  the  surface  of 
the  buccinator. 

The  Third  Part  of  the  artery  extends  from  the  ptery.£;o-maxillarv_^  n 
fissure  into  the  spheno-maxillary  fossa.   Two  of  its  branches  arising        j  ^ 
at  the  entrance  of  the  fossa,  may  be  seen  in  the  present  stage  of  iftJJ^ 
dissection,  the  alveolar  and  infra-orbital;  the  rest,  the  spheno-  {^^%5V^ 
palatine,  nasal,  Vidian,  and  nterygo-palatine  are  given  cff  within 

the  fossa.    '"'^^-^^  ^>    Rj(x5&vSr^  "  — ^^sTtJ'^ 

The  Alveolar  artery  (6)  runsover  "the  body  of  the  maxilla,  ex-  ^(^/wVj 
tending  beneath  the  malar  process  to  anastomose  with  the  infra-orbital  ' 
artery.    It  gives  oif  the  posterior  s2iperior  dental  artery,  which  enters 
one  of  the  foramina  on  the  posterior  surface  of  the  superior  maxilla, 
runs  in  the  bone,  supplying  it  and  the  molar  teeth,  and  giving  off 
twigs  to  the  antrum,  gums,  and  buccinator. 

The  Infra-orbital  Artery  (4)  may  be  seen  running  into  the  back 
part  of  the  spheno-maxillary  fissure  to  reach  the  infra-orbital  canal. 
It  gives  anterior  dental  branches  to  the  incisors,  canine,  and  bi- 
cuspids, and  emerges  at  the  infra-orbital  foramen  upon  the  face, 
where  it  supplies  muscles  and  integument,  and  anastomoses  with 
the  alveolar,  facial,  and  transverse  facial  arteries. 

The  Internal  Maxillary  Vein  receives  branches  corresjDonding 
to  those  of  the  artery,  and  between  the  muscles  forms  the  pterygoid 
plexus^  which  communicates  with  the  facial  vein  by  the  deep  facial 
vein,  and  with  the  ophthalmic  vein  and  the  cavernous  sinus  by 
means  of  the  veins  coming  from  the  orbit,  and  through  the  foramen 
lacerum  medium.  The  internal  maxillary  veni_finally  enters  the 
parotid  gland ^to  join  the  temporal  vein  and  form  the  temporo- 
maxillary  vein. 

The  Inferior  Maxillary  Nerve  (Figs.  228  and  229)  (3rd 
division  of  5th),  emerges  from  the  foramen  ovale,  lying  in  front  of 
the  middle  meningeal  vessels  and  external  to  the  otic  ganglion. 
After  giving  off  a  small  recurrent  branch,  which  passes  through  the 
foramen  spinosum  with  the  middle  meningeal  artery  and  supplies 
the  mastoid  cells  and  great  wing  of  the  sphenoid,  the  trunk  breaks 


494 


THE  PTEKYGO-MAXILLARY  KEGION. 


up  into  motor  and  sensory  divisions,  each  of  which,  however,  contains 
both  motor  and  sensory  fibres. 

The  Motor  Division  (Fig.  228)  is  of  small  size.     It  is  placed 


Fig.  228. 


externally  to  the  sensory  portion,  and  is  distributed  to  the  muscles 
of  mastication,  running  with  the  corresponding  branches  of  the 
internal  maxillary  artery.     Its  branches  are,  anterior  and  iwsterior 


Fig.  228. — Pterygo-maxillary  region  and  fifth  nerve  (from  Hirschfeld 

and  Leveille). 


1 .  Temporal  fascia. 
2  Temporal  muscle. 

3.  Temporal  branches  of  auriculo- 

temporal neve. 

4.  Anterior  deep  temporal  branch 

from  buccal  nerve, 
o.  Posterior  deep  temporal  nerve. 

6.  Pterygoideus  externus. 

7.  Deep  temporal  branch  of  masse- 

teric nerve  (inconstant). 

8.  Buccal  nerve. 

9.  Masseteric  nerve. 

10.  Buccal  branch  of  facial  (7th). 


11.  Auriculo-temporal  nerve 

12.  Lingual  nerve. 

13.  Facial  nerve  (7th)  at  stylo-mas- 

toid  foramen. 

14.  Buccinator  muscle. 
L5.  Pterygoideus  intemus. 

16.  Supra-maxillary  branch  of  facial. 

17.  Inferior  dental  nerve. 

18.  Its  mental  branches. 

19.  Its  mylo-hyoid  branch. 

20.  Inferior  dental  canal  opened. 

21.  Masseter  (turned  down). 


THE  INFERIOR  DENTAL  NERVE. 


495 


'  temporal  (4  &  5),  masseteric  (9),  internal  and  external  pterygoid  and 
buccal  (8). 

,     The  temporal  branches  run  outwards  and  upwards  in  the  temporal 
muscle  and  supply  it.    A  third  temporal  branch  is  occasionally 
present.    The  Masseteric  branch  jDasses  over  the  sigmoid  notch  to 
enter  the  deep  surface  of  the  muscle.    The  iierve  .  to  the  internal 
jjterygoid  also  pierces  the  deep  surface  of  its  muscle,  and  is  con- 
nected with  the  otic  ganglion.     The  7ierve  to  the  external  pterygoid 
passes  between  the  two  heads,  giving  a  branch  to  each.  Lastly 
I  the  buccal  7ierve,  the  only  branch  that  is  not  motor,  is  very  large 
'  and  distinct,  and  commonly  arises  with  the  anterior  deep  temporal, 
j   It  enters  the  muscle,  supplying  sensory  filaments  to  it,  and  to  the 
j  mucous  membrane  and  integument  investing  it,  and  communicates 
with  the  buccal  branch  of  the  facial. 

The  Sensory  Division  (Fig.  229)  breaks  up,  close  to  the  base 
'   of  the  skull,  into  three  branches,  the  Lingual  Nerve  the  most 
anterior  ;  the  Inferior  Dental  Nerve  (which  has  some  motor  fibres 
in  the  middle  ;  and  the  Auriculo-Temptoral  nerve  posteriorly. 

[The  auriculo-temporal  nerve  is  to  be  carefully  dissected  out  from 
the  tough  fibrous  tissue  of  the  articulation,  and  traced  through  the 
parotid  to  the  pinna  and  temple.] 

The  Lingual  or  Gustatory  USTerve  (Fig.  229,  16')  lies  at  first, 
between  the  two  pter>-^^oid  muscles,  and  then  passes  forward  be- 
tween the  internal  surftxce  of  the  ramus  of  the  j;nv  and  the  internal 
ptervgoid  muscle  :  it  Avill  be  afterwards  traced  to  the  side  and  tip 
of  the  tongue.  Beneath  the  external  pterygoid  the  nerve  is  joined 
at  an  acute  angle  by  the  small  chorda,  tympani  nerve  (7).  The 
chorda  tympani  is  a  branch  of  the  facial  nerve  given  off  in  the 
temporal  bone,  and  passing  through  the  tympanum  bet\\'een  the 
handle  of  the  malleus  and  the  long  process  of  the  incus,  to  emerge 
through  the  canal  of  Huguier  at  the  inner  side  of  the  Glaserian 
fissure,  to  which  it  should  now  be  traced. 

The  Inferior  Dental  Werve  (Fig.  229,  18)  has  a  branch  of  com- 
munication with  the  lingual  trunk,  and  then  descends  with  the 
inferior  dental  artery  (p.  491)  between  the  ramus  of  the  jaw  and 
internal  pterygoid  muscle  and  the  long  internal  lateral  ligament,  to 
reach  the  dental  foramen.  After  entering  the  bone  it  supplies  all 
the  teeth  of  the  lower  jaw,  partly  by  direct  filaments,  partly  by  its 

*  Since  the  glosso-pharyngeal  nerve  has  been  conclusively  shown  to  be  the 
special  nerve  of  taste,  it  is  desirable  that  the  term  "  gustatory  "  as  applied  to 
the  lingual  branch  of  the  fifth  should  be  abandoned. 
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incisor  branch  (22),  and  emerges  at  the  mental  foramen  as  the 
mental  nerve,  with  its  accompanying  artery,  supplying  sensory  fibres 
to  the  muscles,  mucous  membrane,  and  integument  of  the  lower  lip, 

Fis:.  229. 


2'1- 


and  to  the  body  of  the  lower  jaw.  Immediately  before  entering  the 
dental  foramen  it  gives  off  the  mylo-hyoid  nerve  (17),  which  pierces 


Fig.  229. — Third  or  inferior  maxillary  division  of  the  fifth  nerve  (from 
Hirschfeld  and  Leveille). 


1.  Third  division  of  fifth  nerve. 

2.  First  division  of  fifth  nerve. 

3.  Superficial  petrosal  nerve. 

4.  Second  division  of  fifth  nerve. 

5.  Facial  nerve  (7th). 

6.  Meckel's  ganglion. 

7.  7.  Chorda  tympani. 

8.  Muscular  branches  (divided). 

9.  Auriculo-temporal  nerve. 

10.  Pterygoideus  externus. 

11.  Middle  meningeal  artery. 

12.  Buccal  nerve. 

13.  Internal  maxillary  artery. 

14.  Communicating  branch  of  lingual 

and  inferior  dental  nerves. 

15.  Pterygoideus  internus. 


16.  Lingual  nerve. 

17.  17.  Mylo-hyoid  nerve. 

18.  Inferior  dental  nerve. 

19.  Submaxillary  ganglion    on  the 

deep  portion  of  submaxillary 
gland. 

20.  Communication  between  fifth  and 

hypoglossal  nerves. 

21.  Hypoglossal  nerve. 

22.  Incisor  branches  of  inferior  dental 

nerve. 

23.  Hyo-glossus  muscle. 

24.  Mental  branch  of  inferior  dental 

nerve. 

25.  Mylo-hyoid  muscle. 

26.  Anterior  belly  of  digastric. 
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the  internal  lateral  ligament  with  the  accompanying  artery,  and,  after 
running  in  a  groove  on  the  inner  surface  of  the  bone,  is  distributed 
to  the  mylo-hyoid  and  anterior  belly  of  the  digastric. 

The  Auriculo-Temporal  Werve  (Fig.  229,  9)  commonly  has 
two  roots  of  origin,  which  embrace  the  middle  meningeal  artery.  It 
passes  horizontally  outwards  and  backwards  beneath  the  external 
pterygoid  muscle,  and  behind  the  temporo-m^axillary  articulation. 
It  then  turns  upwards  in  front  of  the  ear,  under  cover  of  the  parotid 
gland,  and  becomes  distributed  over  the  temjDle  (v.  p.  396).  It 
gives  off  anterior  auricular  branches  to  the  pinna,  the  external 
auditory  meatus,  and  the  membrana  tympani,  glandular  branches  to 
the  parotid,  articular  branches  to  the  temporo-maxillary  joint,  and 
teniiwral  branches  to  the  greater  part  of  the  temporal  region.  It 
communicates  with  the  temporo-facial  portion  of  the  facial  nerve 
and  with  the  otic  cjanglion. 


■    The  Submaxillary  Eegion. 

The  Submaxillary  region  has  been  partially  dissected  with  the 
anterior  triangle  of  the  neck.  It  is  triangular  in  shape,  and  is 
bounded  by  the  lower  border  of  the  lower  jaw  above,  the  mid-line 
from  symphysis  to  hyoid  bone  in  front,  and  the  body  of  the  hyoid 
body  with  the  stylo-hyoid  and  posterior  belly  of  the  digastricus 
below.  Its  floor  is  formed  by  the  anterior  belly  of  the  digastricus, 
the  mylo-hyoid,  the  liyo-glossus,  and  the  middle  constrictor.  It 
contains  the  superficial  portion  of  the  submaxillary  salivary  gland 
with  its  capsule ;  the  submaxillary  lymphatic  glands  ;  the  facial 
artery,  giving  off  its  submaxillary,  submental,  ascending  palatine, 
and  tonsillar  branches  ;  the  facial  vein  ;  the  hypoglossal  nerve  ;  and 
the  mylo-hyoid  nerve  and  vessels.  It  is  covered  in  by  the  super- 
ficial and  deep  fascioe,  the  platysma,  infra-maxillary  branches  of  the 
facial  nerve,  and  branches  of  the  superficial  cervical  nerve.  Under 
cover  of  the  jaw  may  also  be  seen  in  this  dissection  the  stylo-glossus, 
the  stylo-pharyngeus,  the  superior  constrictor,  the  glosso-pharyngeal 
and  lingual  (gustatory)  nerves,  Wharton's  duct,  and  the  ranine 
vein  ;  but  these  do  not  belong  to  the  triangle. 

[The  facial  artery  is  to  be  divided  at  the  jaw,  and  together  with 
the  submaxillary  gland  turned  back,  without  displacing  a  deep 
portion  of  the  gland  which  lies  beneath  the  posterior  part  of  the 
mylo-hyoid  muscle  ;  the  latter,  forming  the  floor  of  the  submaxillary 
♦triangle,  will  be  exposed,  and  on  its  surface  will  be  seen  the  mylo- 
hyoid branch  of  artery  and  nerve  derived  from  the  inferior  dental 
H.  K  K 
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trunks,  the  artery  anastoDiosing  with  the  submental  branch  of  the 
facial.  By  cutting  through  the  digastric  muscle  at  its  insertion, 
dtjtaching  it  and  the  stylo-hyoid  from  the  hyoid  bone,  and  turning 
them  back,  the  mylo-hyoid  muscle  will  be  fully  exposed,  and 
should  be  put  on  the  stretch  by  means  of  a  hook  attached  to  the 
larynx.] 

The  Mylo-hyoid  Muscle  (Fig.  229,  25)  arises  from  the  mylo- 
liyoid  ridge  un  the  inner  surface  of  the  lower  jaw,  and  its  fibres 
pass  downwards  and  forwards  to  be  inseiied  into  the  body  of  the 
hyoid  bone  between  the  insertions  of  the  genio-hyoid  and  sterno- 
hyoid, and  to  meet  the  muscle  of  the  opposite  side  in  a  median 
raphe  between  the  hyoid  bone  and  the  lower  jaw.  It  forms  the 
muscular  floor  of  the  mouth. 

The  mylo-hyoid  is  an  elevator  of  the  hyoid  bone,  and  this  bone 
being  tixed,  a  depressor  and  retractor  of  the  jaw.     Its  contraction  - 
raises  the  whole  tongue  towards  the  floor  of  the  muiith,  and  is  thus  of  1 
importance  in  deglutition.    It  is  supplied  (wdth  the  anterior  belly  of  j 
the  digastric)  by  the  mylo-hyoid  branch  of  the  inferior  dental  nerve,  j 

[The  mylo-hyoid  is  to  be  detached  fr(jm  the  lower  jaw  and  turned  ' 
forward,  when  three  structures  will  be  seen  lying  in  the  fcdlowing 
order  from  above  downwards  on  the  hyo-glossus  muscle,  viz.,  the 
lingual  nerve  (5th),  the  deep  portion  of  the  submaxillary  gland 
with  Wharton's  duct  and  the  sublingual  gland,  and  the  hypoglossal  . 
nerves  (12th).  In  addition,  immediately  below  the  12th  nerve  tliere 
is  very  frequently  a  large  ranine  vein  corresponding  to  a  part  of  the 
lingual  artery.  In  front  of  the  hyo-glossus  will  be  seen  the  genio- 
hyoid stretching  between  the  chin  an<l  the  hyoid  bone,  and  a  few 
fibres  of  the  genio-glossus,  together  with  the  terminal  branch 
(ranine)  of  the  lingual  artery.  The  jaw  should  now  be  divided  just 
externally  to  the  genio-hyoid,  when  it  can  be  turned  up,  and  the 
tongue  being  drawn  out  of  the  mouth,  the  fold  of  mucous  membrane 
forming  the  frcpuum  Unguce  will  be  seen,  with  the  horseshoe  like  suh- 
lingual  fold,  on  to  which  open  the  ducts  of  Walther,  the  papilla  suh- 
maxillaris  on  each  side,  with  the  common  opening  of  Wharton's  and 
Rivini's  ducts,  and  the  f  mhriated  folds  outside  these  (Fig.  256).  The 
tongue  may  now  be  put  on  the  stretch  with  hooks,  and  the  dissection 
can  l>e  proceeded  with  by  cleaning  the  deep  part  of  the  stibmaxillary 
gland  and  its  duct,  and  raising  the  mucous  membrane  from  the  sub- 
lingual gland,  beneath  which  the  duct  passes.] 

The  Submaxillary  Gland  Fig.  229)  consists  of  two  portions, 
superficial  nnd  dppp^  The  superficial  part  lies  in  the  angle  between 
the  two  bellies  of  the  digastricus  imder  cover  of  a  portion  of  the 
body  of  the  lower  jaw.  It  is  related  externally  to  the  submaxillar}' 
impression  upon  the  inner  surface  of  the  jaw  and  lymphatics,  and 
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below  tMs  to  the  facial  vein,  branches  of  the  facial  nerve,  and  the 
platysma  and  integument.  InternaUij  its  deeper  surface  rests  upon 
the  mylo-hyoid,  the  posterior  part  of  the  hyo-glossus,  the  lingual 
vessels,  and  the  hypoglossal  nerve.  The  facial  artery  is  embedded 
in  a  deep  groove  in  its  substance  and  gives  many  branches  to  it  :  and 
five  or  six  submaxillary  lymphatic  glands  lie  T\'ithin  or  upon  it.  It 
is  separated  posteriorly  from  the  parotid  gland  by  the  stylo-maxillary 
ligament. 

The  deej)  portion  of  the  gland  is  continuous  with  the  superficial 
portion  around  the  posterior  border  of  the  mylo-hyoid.  It  lies 
upon  the  hvo-glossus  and  below  the  mucous  membrane  of  the  floor 
of  thejoiouth,  its  anterior  extremity  touching  the  hinder  end  of  the 
sublingual  gland. 

The  duct  (AVharton's)  arises  from  the  deep  portioii  and  is  about 
two  inches  in  length.  It  runs  forward  upon  the  hyo-glossus  and_ 
genio-glossus_t^  open  upon  the  summit  of  a  papilla  close  to  the 
fr^num  linguge..  It  lies  above  the  hypoglossal  nerve,  and  at  first 
below  the  lingual  nerve,  but  afterwards  passes  beneath  and  above 
the  latter. 

The  Sublingual  Gland  (Fig.  229)  is  situated  beneath  the 
mucous  membrane  by  the  side  of  the  tongue,  and  lies  on  the  hyo- 
glossus  and  genio-glossus  close  to  ^Tiarton's  duct,  into  which  one 
of  its  ducts  (ductus  Riviniani)  opens,  the  others  {ducts  of  JFalther) 
opening  into  the  mouth  on  the  crescentic  sublingual  fold  near  the 
freenum  (Fig.  256). 

It  is  related  externally  to  the  sublingual  fossa  on  the  inner 
surface  of  the  lower  jaw  ;  internallij  to  the  hyo-glossus,  genio- 
glossus,  genio-hyoid,  Wharton's  duct,  and  the  hypoglossal  and 
Imgual  nerves  ;  helov:  to  the  mylo-hyoid  ;  and  above  to  the  glosso- 
niaxillary  reflection  of  mucous  membrane.  Its  anterior  extremity 
reaches  to  the  fr?enuni  and  lies  in  contact  with  its  fellow,  and  its 
posterior  end  touches  the  deep  portion  of  the  submaxillary  gland. 

The  apical  gland  of  Xuhn  is  a  small  gland  lying  under  the  mucous 
membr^ie  of  the  under  surface  of  the  tongue  near  the  tip. 

The  Lingual  Nerve  (Fig.  230,  i)  (Gustatory  of  5th)  appears  at 
the  anterior  border  of  the  pterygoideus  internus,  where  it  lies 
against  the  ptery go-maxillary  ligament,  and  afterwards  runs 
between  the  jaw  and  the  mucous  membrane  of  the  mouth  to  reach 
the  hyo-glossus,  upon  which  it  is  at  first  placed  above  Wharton's 
duct  and  the  12th  nerve.  Upon  the  hyo-glossus  it  crosses  the  duct 
and  lies  below  it,  but,  if  followed  to  the  side  of  the  tongue,  will  be 
found  to  pass  again  between  the  duct  and  the  hyo-glossus.  It  is 
distributed  to  all  the  structures  of  the  anterior  part  of  the  tongue, 
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to  the  mucous  membrane  of  the  mouth  Leneath  the  tongue,  to  the 
gums,  and  to  the  sublingual  gland.  Branches  of  communication 
pass  across  the  hyo-glossus  to  the  hypoglossal  nerve,  and  a  little 
below  the  level  of  the  trunk,  opposite  the  deep  portion  of  the  sub- 
maxillary gland,  may  be  found  a  branch  to  the  submaxillary  ganglion. 
It  is  connected  A\ith  the  facial  and  glosso-pharyngeal  nerves  through 

Tig.  230. 


the  chorda  tympani  (p.  550),  and  has  less  important  communications 
with  the  inferior  dental  nerve  and  the  mylo-hyoid  branch  of  this. 

The  Submaxillary  ganglion  (2)  is  of  small  size,  and  lies  upon 
the  hyo-glossus  below  the  lingual  nerve.  It  has  three  roots,  the 
sensory  derived  from  the  lingual  ;  the  motor  from  the  facial  (7th) 


Fig.  230. — Xerves  of  the  tongue 

1.  Lingual  nerve  (oth). 

2.  Submaxillary  ganglion. 

3.  Chorda  tympani  nerve. 

4.  Distribution  of  glosso-pharyngeal 

nerve  to  circum vallate  papillae, 
o.  Facial  nerve  (7th). 
6.  Distribution    of    lingual  nerve 

< .  Communication  between  facial  and 
glosso-pharyngeal  nerve. 

8.  Ranine  artery.  ' 

9.  Stylo-glossus. 


(from  Ilirschfeld  and  Leveille]^ 

10.  Genio-glossus. 

XL  Glosso-pharyngeal  nerve. 

12.  Sublingual  artery. 

13.  Stylo-pharyngeus. 

14.  Genio-hyoideus. 

15.  Hypoglossal  nerve  (12th). 

16.  Distribution  of  twelfth  nerve. 

17.  Middle  constrictor  of  pharynx, 

18.  Hyoid  bone. 

19.  Hyo-glossus. 

20.  Lingual  artery. 
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by  means  of  the  chorda  tymjMiiiy  which  is  prolonged  on  the  lingual 
nerve  to  the  ganglion  ;  and  a  sympathetic  root  from  the  plexus  on 
the  facial  artery  (superior  cervical  ganglion).  The  branches  of  distri- 
Ijution  are  given  to  the  submaxillary  gland.  The  chorda  tympani 
is  afterwards  prolonged  to  the  tongue,  com'eying  the  lingual  gustatoiy 
tilaments  from  the  glosso-pharyngeal  nerve,  but  its  distribution  there 
is  uncertain.  Probably,  however,  it  supplies  the  fungiform  and 
filiform  papillije,  and  gives  a  branch  to  the  inferior  lingualis  muscle. 

The  Hypoglossal  N'erve  (Fig.  230,  15)  (12th)  has  been  seen 
crossing  the  upper  part  of  the  anterior  triangle,  after  hooking 
round  the  sterno-mastoid  or  occipital  artery,  to  disappear  beneath 
the  submaxillary  gland  and  posterior  border  of  the  mylo-hyoid.  It 
is  now  seen  to  lie  upon  the  hyo-glossus,  which  separates  it  from 
the  lingual  artery,  and  after  communicating  with  the  lingual  nerve, 
it  ends  in  the  genio-glossus  muscle.  It  gives  branches  in  this 
part  of  its  course  to  the  stylo-glossus,  hyo-glossus,  genio-glossus,  and 
genio-hyoid  muscles,  and  also  to  the  intrinsic  muscles  of  the  tongue 
itself.     Its  branches  and  communications  are  described  on  p.  461. 

Tlie  Hyo-G-lossus  (Fig.  231,  6)  arises  from  the  outer  part  of 
the  body  of  the  hyoid  bone,  from  tlie  upper  margin  of  the  whole 
ji  length  of  its  great  cornu,  and  from  the  lesser  cornu.  It  runs 
'  upwards  and  forwards,  and  is  infierted  into  the  side  of  the  dorsum 
of  the  tongue,  where  its  fibres  blend  with  those  of  the  stylo-glossus 
and  lie  outside  the  inferior  lingualis.  It  is  sometimes  described  as 
consisting  of  three  separate  portions,  corresponding  to  its  three 
attachments  to  the  hyoid  bone — basio-glossus,  kerato-glossus.  and 
chondro-glossus. 

On  the  outer  side  of  the  hyo-glossus  are  the  mylo-ljyoid,  stylo- 
hyoid, digastricus,  and  stylo-glossus  muscles,  the  ranine  vein,  the 
gustatory  and  hypoglossal  nerves,  the  submaxillary  ganglion,  the 
I  sublingual  and  deep  portion  of  the  submaxillary  glands,  and  Whar- 
ton's duct.  On  the  deep  or  inner  side  are  tlie  genio-glossus,  the 
inferior  lingualis,  the  origin  of  the  middle  constrictor,  the  lingual 
artery  with  its  vence  comites,  and  the  glosso-j)haryngeal  nerve. 

The  hyo-glossi  draw  the  tongue  downwards  and  backwards  into 
the  floor  of  the  mouth.  One  hyo-glossus  contracting  alone,  draws 
the  side  of  the  tongue  downwards  and  inclines  the  whole  organ 
towards  the  side  from  which  the  muscle  acts.  It  is  supplied  by  the 
hypoglossal  nerve. 

The  Stylo-G-lossus  (Fig  231,  9)  arises  from  near  the  tip  of  the 
styloid  process  and  from  the  stylo-hyoid  ligament,  and  passing 
obliquely  forwards  and  downwards,  reaches  the  side  of  the  tongue, 
into  which  it  is  inserted^  the  fibres  blending  with  those  of  the 
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liyo-glossiis  behind,  and  with  the  inferior  lingualis  beyond  the 
anterior  border  of  the  hyo-gh)ssus. 

The  stylo-glossi  raise  the  margins  of  the  tongue  and  draw  the 

organ  upwards  and  backwards, 
Fig.  23  L  retracting  it  into  the  mouth 

when  it  has  been  protruded, 
and  assisting  the  hyo-glossus 
and  the  anterior  libres  of 
the  genio-glossus.  One  nius- 
(de  acting  singly  would  re- 
tract the  tongue  and  draw  it 
towards  the  cheek  of  the 
same  side.  It  is  sujpplied  by 
the  hypoglossal  nerve. 

The  Stylo  -  Pharyngeus 
(Fig.  231,  ii)  arises  from 
the  root  of  the  styloid  pro- 
cess on  its  inner  side,  and 
passes  downward  to  disap- 
pear between  the  superior 
and  middle  constrictors  of  the 
pharynx,  opposite  the  hyoid 
bone.  Its  insertion  into  the 
posterior  border  of  the  thy- 
roid cartilage  and  into  the  pharynx  will  be  seen  in  the  dissection 
of  that  region    (p.  525). 


Fig.  231. — Styloid  muscles  aud  muscles  of  the  tongue  (from  Wilson). 


1.  Temporal  bone  of  the  left  side. 

2.  2.   The  right  side  of  the  lower 

jaw  divided  at  its  symphysis; 
the  left  side  having  been  re- 
moved. 

3.  Tongue. 

4.  Genio-hyoid. 

5.  Genio-glossus. 

6.  Hyo-glossus ;  its  basio-glossus  por- 

tion. 

7.  Its  kerato-glossus  portion. 

8.  Anterior  flt)res  of  the  lingualis 

issuing  from  between  the  hyo- 
glossus  and  genio-glossus. 


9. 


the 


Stylo-glossus  with   part  of 
stylo-maxillarv  ligament. 

10.  Stylo-hyoid. 

11.  Stylo-ptiaryngeus. 

12.  Oshyoides. 

13.  Thyro-hyoid  membrane. 

14.  Thyroid  cartilage. 
Thyro-hyoid  muscles  arising  from 

the  oblique  line  of  the  thyroid 
cartilage. 
Cricoid  cartilage. 
Crico-thyroid  membrane. 
Trachea. 


15 


16. 
17. 
18. 


19.  Commencement  of  the  oesophagus. 


*  It  will  assist  the  student  in  remembering  the  origins  of  the  muscles  from 
the  styloid  process  if  he  notice  that  the  origins  are  inversely  as  the  insertions, 
i.e.,  that  the  muscle  which  arises  highest  is  inserted  lowest  down.  Thus  the 
order  of  the  origin  from  above  downwards  is  stylo-pharyngeus,  stylo-hyoid,  and 
stylo-glossus. 
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The  stylo-pharyngeiis  is  supplied  by  the  glosso-pharyngeal  nerve, 
which  is  seen  winding  round  its  posterior  border. 

[The  hyo-glossus  is  to  be  divided  near  the  hyoid  bone  to  expose  the 
lingual  artery,  the  branches  of  which  are  to  be  dissected.  The  tongue 
being  put  on  the  stretch,  all  remains  of  mucous  membrane  covering 
the  genio-hyoid  and  genio-glossus  muscles  are  to  be  removed,  and  the 
muscles  cleaned.  It  will  be  noticed  that  by  stretching  the  tongue  the 
natural  curves  of  the  lingual  artery  are  more  or  less  obliterated.] 

The  Lingual  Artery  (Fig.  232)  has  been  seen  in  its  first  stage 
between  its  origin  from  the  external  carotid  to  the  posterior  border 
of  the  hyo-glossus,  lying  upon  the  middle  constrictor  and  tlie 
superior  laryngeal  nerve,  and  crossed  by  the  digastric  and  stylo- 
hyoid muscles,  the  communicating  facial  vein,  and  the  hypoglossal 
nerve.  It  is  now  seen  in  its  second  stage  passing  beneath  the 
hyo-glossus  (occasionally  jDiercing  its  fibres),  and  running  a  short 
distance  above  the  greater  cornu  of  the  hyoid  bone  between  the 
hyo-glossus  and  genio-glossus,  and  below  the  terminal  branch  of  the 
glosso-pharyngeal  nerve.  Its  third  stage  begins  at  the  anterior 
border  of  the  hyo-glossus  and  lies  between  the  genio-glossus  and  the 
mucous  membrane  and  below  the  inferior  lingualis,  terminating  at 
the  tip  of  the  tongue. 

Its  branches  are  four  in  number  : — 

1.  The  Superior  Hyoid.  (13)  arises  in  the  first  stage,  running 
along  the  upper  border  of  the  hyoid  bone,  anastomosing  with  the 
inferior  hyoid  branch  of  the  superior  thyroid,  and  giving  branches 
to  the  adjacent  structures. 

2.  The  Dorsalis  linguce  (3)  arises  near  the  posterior  border  beneath 
the  hyo-glossus,  and  ascends  to  the  dorsum  of  the  tongue,  supplying 
the  muscle  and  mucous  membrane  of  the  posterior  part  of  the  organ, 
and  giving  branches  to  the  tonsils  and  pillars  of  the  fauces.  This 
vessel  is  sometimes  of  large  size,  and  if  the  lingual  artery  is  ligatured 
in  front  of  it  as  a  preliminary  to  excision  of  the  tongue,  severe 
haemorrhage  may  accompany  the  operation. 

3.  The  Sublingual  (8),  generally  of  good  size,  comes  off  under 
cover  of  the  hyo-glossus,  a  little  in  front  of  the  origin  of  the  dorsal 
artery,  and  runs  forwards  between  the  genio-glossus  and  the  sub- 
lingual gland,  both  of  which  it  supplies.  It  gives  branches  also 
to  the  mucous  membrane  of  the  mouth  and  the  inside  of  the  gum, 
and  anastomoses  with  its  fellow  and  with  the  submental  branch  of 
the  facial. 

4.  The  Ranine  (2)  is  the  termination  of  the  lingual  artery,  and 
lies  upon  the  genio-glossus  below  the  lingualis.    It  supplies  the 
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muscle  and  mucous  membrane,  and  is  continued  to  the  tip  of  the 
tongue,  where  it  may  anastomose,  though  slightly,  with  its  fellow. 

The  anastomosis  between  the  two  lingual  arteries  in  the  middle 
line  is  very  small,  and  consequently  the  tongue  may  be  split 
mesially  from  a]3ex  to  base  without  material  loss  of  blood  in  the 
course  of  excision  of  the  organ. 

Surgery. — The  lingual  artery  can  be  most  conveniently  tied  in  the 
triangle  formed  by  the  two  bellies  of  the  digastric  and  the  hypo- 
glossal nerve,  by  dividing  the  fibres  of  the  hyo-glossus  horizontally 
near  the  hyoid  bone.    A  curved  incision  from  the  symphysis  nienti 


Fig.  232. 


to  near  the  angle  of  the  jaw,  reaching  to  the  level  of  the  hyoid  bone, 
will  show  the  lower  border  of  the  submaxillary  gland,  which  must 
be  raised  so  as  to  expose  the  digastric  muscle.  The  hypo-glossal 
nerve,  with  the  ranine  vein,  being  drawn  upwards,  the  hyo-glossus 
will  be  seen  and  can  be  divided.  The  author  has  on  two  occasions 
tied  the  lingual  artery  without  difficulty  by  this  method,  which  is 
much  more  satisfactory  than  attempting  to  find  the  vessel  behind 
the  great  cornu  of  the  hyoid  bone. 

The  Lingual  Veins. — Two  small  venoe  comites  accom2)any  the 
lingual  artery,  and  a  large  ranine  vein  passes  superficially  to  the 


Fig.  232. — Lingual  artery  and 

1.  Stylo-glossus. 

2.  Ranine  artery. 

3.  Dorsalis  linguae  artery. 

4.  Genio-glossus  muscle. 

5.  Middle  constrictor. 

6.  Genio-hyoid  muscle. 


les  (from  Hirschfeld  and  Leveille). 

7.  7.  Hyo-glossus  (cut). 

8.  Sublingual  artery. 

9.  External  carotid  artery. 
IL  Lingual  artery. 

13.  Hyoid  branch. 
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hyo-glossns  muscle,  with  the  hypoglossal  nerve.     These  may  unite 
with  the  dorsalis  linguce  vein,  or  all  three  vessels  may  open 
separately  into  the  internal  jugular  or  the  common  facial  vein. 
The  G-enio-hyoid  muscle  (Fig.  232,  6)  arises  from  the  lower  of 


Fig.  233. 


the  two  genial  tubercles  close  to  the  symphysis  menti,  and  passes 
backwards  to  be  inserted  into  the  body  of  the  hyoid  bone  above  the 
insertion  of  the  mylo-hyoid.  It  is  an  elevator  of  the  hyoid  bone  or 
depressor  of  the  jaw,  as  it  takes  its  fixed  point  from  above  or  below, 
and  retracts  the  lower  jaw  after  it  has  been  j^rotruded. 

The  G-enio-glossus  muscle  (Fig.  232,  4)  arises  from  the  upper 


Fig.  233. — Vertical  sec 

1 .  S  uperior  maxilla . 

2.  Superior   linguaUs  (longitudinal 

intrinsic  fibres). 

3.  Oblique  intrinsic  Hbres. 

4.  Transverse  intrinsic  fibres. 

5.  Stylo-glossus. 

6.  Inferior  linguaUs. 

7.  Hyo-glossus. 

8.  Median  raphe. 

9.  Lingual  artery  and  vense  comites. 
10.  Genio-glossus. 


n  of  the  tongue  in  situ. 

11.  Lingual  (gustatory)  nerve. 

12.  Genio-hyoid. 

13.  Wharton's  duct. 

14.  Mylo-hyoid. 

15.  Hypoglossal  nerve. 

16.  Anterior  belly  of  digastricus. 

17.  llanine  vein. 

19.  Sublingual  gland. 

21.  Submaxillary  gland  (superficial 

portion). 
23.  Inferior  maxilla. 
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genial  tuLercle.  It  is  triangular  or  fan-shaped,  and  is  iiiserted 
close  to  the  median  line  all  along  the  under  surface  of  the  tongue, 
a  few  fibres  sometimes  reaching  the  body  of  the  hvoid  bone  above 
the  genio-hyoid. 

The  genio-glossi  assist  the  hyo-glossi  in  drawing  the  tongue 
towards  the  floor  of  the  mouth  ;  their  posterior  fibres  draw  forwards 
the  base  of  the  tongue  and  so  aid  in  protrusion,  but  their  anterior 
fibres  retract  the  tip.  Acting  while  the  stylo-glossi  are  elevating  the 
sides,  tliey  depress  the  central  portion  of  the  tongue,  and  so  form  a 
longitudinal  channel  along  which  fluids  may  run  into  the  pharynx. 
The  isolated  action  of  portions  of  the  muscle  may  alter  the  form 
of  the  tongue  in  various  ways. 

When  the  genial  attachments  of  these  muscles  are  divided  in 
tongue  operations,  the  organ  may  fall  backwards  into  the  pharynx 
and  cause  symptoms  of  asphyxia,  unless  due  precautions  be  taken 
against  the  accident. 

Both  the  genio-hyoid  and  the  genio-glossus  are  swpiolied.  by 
the  hypoglossal  nerve,  but  the  branch  to  the  former  is  derived  from 
the  communication  from  the  anterior  branch  of  the  first  cervical 
nerv^e. 

The  Stylo-maxillary  Ligament  (Fig.  226,  6)  will  be  seen 
attached  to  the  angle  of  the  jaw.  It  is  a  process  of  deep  cervical 
fascia,  passing  from  the  styloid  process  to  the  inner  surface  of  the 
angle  of  the  jaw,  where  it  is  much  widened.  It  intervenes  between 
the  parotid  and  submaxillary  glands. 

The  Stylo-hyoid  Ligament  is  a  narrow  band  passing  from  the 
styloid  process  downwards  and  forwards  to  the  lesser  cornu  of  the 
hyoid  bone.  It  gives  origin  above  to  some  fibres  of  the  stylo-glossus, 
and  below  to  fibres  of  the  middle  constrictor.  It  is  frecjuently 
ossified  to  a  considerable  extent.  With  the  styloid  process  and  lesser 
cornu  of  the  hyoid  bone,  it  represents  the  second  visceral  arch  of  the 
embry'o. 

The  Inferior  Palatine  and  Tonsillitie  branches  of  the  facial 

artery  can  be  seen  ascending,  the  former  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  and  the  latter  either  with  it  or 
between  tlie  stylo-glossus  and  pterygoideus  internus,  to  the  outside 
of  the  pliaTvnx,  where  they  lie  upon  the  superior  constrictor.  They 
will  be  more  fully  seen  in  the  dissection  of  the  pharynx. 

The  Grlosso-pliaryngeal  Nerve  (Fig.  230,  i  e)  (9th)  is  seen 
emerging  Ironi  between  the  jugular  vein  and  internal  carotid  artery, 
and  winding  round  the  outer  surface  of  the  stylo-pharyngeus  muscle  ; 
if  the  stylo-glossus  be  now  divided,  the  nerve  may  be  followed  beneath 
that  muscle  to  the  base  of  the  tongue,  where  it  divides  into  two 
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parts,  and  supplies  gustatory  filaments  to  tlie  loapillc^  circumvallatce, 
/the  mucous  membrane  of  the  sides  and  back  of  the  tongue,  the 
janterior  surface  and  pharyngeal  portion  of  the  posterior  surface  of 
j'the  epiglottis,  the  tonsils,  and  the  pillars  of  the  fauces.  It  also 
gives  branches  to  the  stylo-pharyngeus  and  to  the  pharynx  in  this 
part  of  its  course.     It  will  be  seen  again  in  another  dissection. 

I  Deep  Dissection  of  the  Side  of  the  Xeck, 

It  will  be  useful  to  make  a  deep  dissection  on  one  side  of  the 
subject,  bringing  into  view  parts  which  will  be  afterwards  seen 
from  behind  in  the  dissection  of  the  pharynx. 

[Divide  the  internal  lateral  ligament  of  the  lower  jaw,  and  cut 
through  the  inferior  dental  and  lingual  nerves  and  reflect  them 
carefully  upwards.  The  branch  to  the  internal  pterygoid  muscle, 
from  the  deep  surface  of  the  inferior  maxillary  nerve,  can  now  be 
traced  to  the  posterior  border  of  the  muscle,  and  in  close  connection 
with  it  may  230ssibly  be  found  a  small  pink  body,  the  otic  ganglion, 
lying  on  the  deep  aspect  of  the  trunk  of  the  third  division  of  the  fifth 
nerve.  ] 

The  Otic  Ganglion  (Fig.  234,  7)  is  seen  as  a  small  pinkish 
body  situated  below  the  foramen  ovale,  on  the  deep  surface  of  the 
inferior  maxillary  nerve,  and  close  to  the  cartilaginous  portion  of 
the  Eustachian  tube.  Its  sensory  root  is  derived  from  the  tympanic 
branch  of  the  glosso-pharyngeal  (Jacobson's  nerve)  through  the 
small  superficial  petrosal  nerve  (long  root  of  Arnold),  by  means  of 
which  nerve  it  is  also  probably  placed  in  communication  with  the 
facial ;  its  motor  root  (short  root  of  Arnold)  comes  from  the  internal 
pterygoid  nerve  of  the  inferior  maxillary  division  of  the  fifth  ;  and 
its  sympathetic  root,  which  enters  the  ganglion  behind,  is  given  off 
from  the  plexus  upon  the  middle  meningeal  artery. 

The  communications  of  the  ganglion  are  six  in  number,  four  of 
which  are  with  branches  of  the  third  division  of  the  fifth,  viz.  : 
(1)  buccal  ;  (2)  nerve  to  internal  pterygoid  (3)  auriculo-temporal ; 
(4)  recurrent  meningeal ;  a  fifth  with  the  chorda  tympani  ;  and  a 
sixth  with  the  Vidian,  endins^  in  MeckeFs  o-an^lion.  The  branch 
to  the  chorda  tympani  probably  conveys  glosso-pharyngeal  filaments 
to  the  fungiform  and  filiform  papillae  of  the  tongue. 

[The  internal  pterygoid  muscle  is  to  be  cut  through,  and  completely 

*  It  is  from  this  nerve  and  the  ganglionic  communication  that  the  branches 
to  the  tensor  t5^mpani  and  tensor  palati  are  derived. 


508 


DEEP  DISSECTION  OF  THE  NECK. 


removed  from  its  attacliment  to  tlie  inner  surface  of  the  external 
pterygoid  plate.  The  tensor  palati  lying  upon  the  internal  ptery- 
goid plate  will  now  be  exposed,  and  posterior  to  it  the  superior  con- 
strictor of  the  pharynx,  with  the  ascending  pharyngeal  artery  lying 
upon  the  latter.] 


Fig-.  234. 


The  Ascending  Pharyngeal  Artery  (Fig.  237,  9)  can  now  be 

traced  from  the  external 
carotid  artery  near  its 
origin,  along  its  course 
between  the  internal 
carotid  and  the  pharynx. 
It  gives  branches  to  the 
prevertebral  muscles, 
anastomosing  with  the 
ascending  cervical  artery, 
and  near  the  base  of  the 
skull  divides  into  palato- 
pharyngeal and  meningeal 
branches. 

The  meningeal  branches 
are  very  small,  and  enter 
the  skull  by  the  foramen 
lacerum  medium  and  the 
foramen  jugulare,  to  supply  the  dura  mater. 

The  palato-pharyngeal  hranches  supply  the  pharynx,  and  turn 
over  the  upper  border  of  the  superior  constrictor  to  enter  the  soft 
palate,  one  accompanying  the  tendon  of  the  tensor  palati  muscle. 

The  'pharyngeal  veins  enter  the  pterygoid  plexus  and  end  in  the 
internal  maxillary  trunk. 

The  Tensor  Palati  (Fig.  239,  4)  is  seen  in  part,  but  will  be 


Fig.  234. — Internal  view  of  the  otic  ganglion  and  tympanum  (from 
Hirsclifeld  and  Leveille). 


1.  Sensory  portion  of  5th  nerve  with 

Gasserian  ganglion. 

2.  Tensor  tympani  muscle. 

3.  Motor  portion  of  5tli  passing  be- 

neath the  ganglion. 

4.  Malleus. 

5.  Small  superficial  petrosal  nerve  of 

Arnold. 

6.  Incus. 

7.  Otic  ganglion. 

8.  Facial  nerve. 


9.  Chorda  tympani. 

10.  Membrana  tympani. 

11.  Tensor  palati  muscle. 

12.  Middle  meningeal  artery. 

13.  13.  Lingual  nerve  (5th). 

14.  Auriculo-temporal  nerve. 

15.  Inferior  dental  nerve  (5th). 

16.  Pterygoideus  externus. 

17.  Pterygoideus  internus. 

18.  Internal  maxillary  artery. 
20,  20.  Mylo-hyoid  nerve. 
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more  fully  exposed  hj  cutting  away  the  external  pterygoid  plate 
with  bone-forceps.  Its  vertical  fibres,  covering  the  internal  ptery- 
goid plate,  arise  from  the  scaphoid  fossa  at  the  root  of  the  internal 
plate,  extending  as  far  as  the  spine  of  the  sphenoid ;  and  from  the 
outer  surface  of  the  cartilaginous  portion  of  the  Eustachian  tube. 
The  tendon  winds  round  the  hamular  process  to  its  insertion  into 
the  hard  and  soft  palate  ;  but  this  is  obscured  at  present  by  the 
attachment  of  the  fibres  of  the  superior  constrictor  to  the  internal 
pterygoid  plate.  It  is  supplied  by  a  branch  from  the  nerve  to  the 
internal  pterygoid,  and  may  receive  a  few  filaments  from  the  com- 
munication of  this  nerve  with  the  otic  ganglion. 

The  Superior  Constrictor  of^the  Pharynx  (Fig.  239,  7)  is 
now  seen  arising  from  the  inner  surface  of  the  lower  third  of  the 
internal  pterygoid  plate  and  from  the  hamular  process  of  the 
sphenoid  bone ;  from  the  pterygoid  maxillary  ligament,  which  con- 
nects it  with  the  buccinator ;  from  the  inner  surface  of  the  lower 
jaw  above  the  posterior  extremity  of  the  mylo-hyoid  ridge  ;  and 
by  deep  fibres  from  the  soft  palate  above,  and  from  the  side  of  the 
tongue  below.  The  fibres  curve  backwards,  leaving  an  interval 
between  the  muscle  and  the  base  of  the  skull  in  which  is  visible 
the  fibrous  aponeurosis  of  the  pharynx,  and  are  inserted  into  the 
pharyngeal  spine  and  the  median  raphe  of  the  pharynx  (Fig.  237,  i). 
See  also  p.  523. 

[In  order  to  complete  a  side-view  of  the  Internal  Carotid,  Jugular 
Vein,  and  the  Ninth,  Tenth  and  Eleventh  nerves,  it  will  be  necessary 
to  remove  the  remains  of  the  digastric  and  stylo-hyoid  mu.scles,  and 
the  external  carotid  artery,  cutting  the  latter  above  the  origin  of  the 
ascending  pharyngeal  branch.  The  stylo-giossus,  which  has  been 
already  dissected,  will  now  be  thoroughly  exjDosed  and  should  be 
carefully  removed,  when  the  Glosso-pharyngeal  nerve  lying  upon 
the  stylo-pharyngeus  will  be  seen.] 

The  G-losso-pharyngeal  Nerve  (Fig.  235,  2)  leaves  the  jugular 
foramen  in  front  of  the  pneumo-gastric,  and  arches  forward  over  the 
internal  carotid  artery  to  the  stylo-pharyngeus  muscle,  against  which 
it  lies.  Its  further  course  has  been  traced  (p.  506),  but  its  con- 
nections and  branches  near  the  base  of  the  skull  cannot  yet  be 
seen. 

The  Stylo-pharyngeus  Muscle  (Fig.  235,  3)  is  now  fully  ex- 
posed in  its  origin  from  the  inner  surface  of  the  root  of  the  styloid 
process  of  the  temporal  bone.  It  will  be  seen  passing  obliquely 
forwards  and  downwards  between  the  external  and  internal  carotid 
arteries,  to  disappear  between  the  superior  and  middle  constrictors 
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of  the  pharynx,  and  will  be  subsequently  followed  to  its  inser- 
tion. 

The  Stylo-hyoid  Ligament  appears  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,  giving  origin  to  some  fibres  of  the 


Fig.  235. 


stylo-hyoid  above,  and  of  the  middle  constrictor  of  the  pharynx, 
below.    Its  attachments  have  been  already  described  (p.  506). 

[The  styloid  process  is  to  be  cut  through  at  its  base  and  turned 
aside  with  the  stylo-pharyngeus,  wdien  the  careful  removal  of  a 
process  of  fascia  will  expose  the  internal  carotid,  the  jugular  vein, 
and  the  glosso-pharyngeal,  pneumo-gastric,  spinal-accessory  and  hypo- 
glossal nerves  up  to  the  base  of  the  skull  ;  as  Avell  as  the  loop 


Fig.  235. — The  deep  vessels  and  nerves  of  the  base  of  the  skull  (from 
Hirschfeld  and  Leveille). 


1.  Superior  constrictor  of  pharynx. 

2.  Glosso-pharyngeal  nerve. 

3.  Stylo-pharyngeus. 

4.  Pneumo-gastric  nerve. 

5.  Stylo-glossus. 


6.  Hypoglossal  nerve  communicating 

with  first  cervical. 

7.  Lingual  nerve  (5th). 

8.  Superior  cervical  ganglion. 

9.  Hypoglossal  nerve. 

10.  Spinal-accessory  nerve. 
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between  the  first  and  second  cervical  nerves,  and  the  snperior 
cervical  ganglion  of  the  sympathetic.  But,  in  order  to  show  the 
nerves  distinctly,  the  internal  jugular  vein  is  to  be  divided  close  to 
the  jugular  foramen,  after  its  description  has  been  read,  and  is  to  be 
turned  down.] 

The  Internal  Carotid  Artery  (Fig.  235)  has  been  seen  com- 
mencing at  the  point  of  bifurcation  of  the  common  carotid,  usually 
opposite  the  upper  border  of  the  thyroid  cartilage.  It  is  at  first 
external  to  and  then  beneath  the  external  carotid,  and,  like  it,  is 
covered  by  the  sterno-mastoid  and  platysma  muscles,  and  crossed  by 
the  hypoglossal  nerve,  the  occipital  and  posterior  auricular  arteries, 
and  the  digastric  and  stylo-hyoid  muscles.  It  then  lies  beneath  the 
parotid  gland  and  to  the  inner  side  of  the  external  carotid,  and  is 
separated  from  the  latter  by  the  styloid  process,  the  stylo-pharyn- 
geus  muscle,  the  glosso-pharyngeal  nerve,  and  the  pharyngeal 
branch  of  the  vagus.  Posteriorly  it  rests  against  the  sympathetic 
trunk  and  the  rectus  capitis  anticus  major,  and  is  crossed,  on  the 
inner  side  and  somewhat  posteriorly,  by  the  superior  and  external 
laryngeal  branches  of  the  pneumo-gastric.  The  pneumo-gastric 
nerve  and  internal  jugular  vein  lie  to  its  outer  side  in  the  whole  of 
its  course,  except  near  the  basis  cranii,  where  they  are  posterior. 
The  glosso-pharyngeal  and  hypoglossal  nerves  pass  forwards  between 
the  artery  and  vein  before  crossing  in  front  of  the  former ;  and  the 
spinal-accessory  nerve  usually  emerges  between  the  two  vessels  and 
runs  backwards  and  outwards  in  front  of  the  vein,  but  occasionally 
passes  behind  it.  To  the  inner  side  is  the  pharynx,  with  the  tonsil 
and  the  ascending  pharyngeal  artery. 

The  artery  enters  the  carotid  canal  of  the  temporal  bone,  in  which 
it  will  be  subsequently  traced. 

The  Internal  Jugular  Vein  (Fig.  235),  which  is  formed  by 
the  junction  of  the  lateral  and  inferior  petrosal  sinuses,  commences 
outside  the  skull  at  the  posterior  part  of  the  jugular  foramen,  in  a 
dilatation  called  the  sinus  or  bulb,  the  interval  between  the  two 
formative  vessels  at  the  angle  of  junction  being  occupied  by  the 
ninth,  tenth  and  eleventh  nerves  at  their  point  of  exit  from  the 
foramen.  It  lies  at  first  behind  the  internal  carotid  artery  in  front 
of  the  rectus  capitis  lateralis,  with  the  ninth,  tenth,  eleventh  and 
twelfth  nerves  between,  and  afterwards  descends  on  the  outer  side 
of  the  internal  and  common  carotid  arteries  in  the  carotid  sheath. 
It  receives  no  branch  above  the  hyoid  bone,  but  below  that  level 
it  is  much  increased  in  size  by  the  influx  of  the  lingual,  facial, 
pharyngeal,  and  superior  and  middle  thyroid  veins  ;  and  finally 
joins  the  subclavian  vein  behind  the  inner  end  of  the  clavicle  to 


512  DEEP  DISSECTION  OF  THE  NECK.  j 

form  the  imiominate  or  bracliio -cephalic  vein  (p.  450).     Near  the 
lower  end  is  a  single  or  double  A^alve,  often  imperfect. 

The  Pneumogastric  or  Vagus  Nerve  (Fig.  235,  4)  leaves  the 
skull  at  the  foramen  jugulare,  in  front  and  to  the  inner  side  of  the 
jugular  vein,  and  in  the  same  dural  sheath  as  the  spinal-accessory 
nerve.  It  follows  the  internal  and  common  carotid  arteries,  lying 
between  and  behind  them  and  the  jugular  vein,  and  in  a  separate 
compartment  of  the  carotid  sheath.  Within  the  jugular  foramen  • 
it  forms  an  enlargement  called  the  jugular  ganglion,  or  ganglion 
of  the  roof,  from  which  arises  an  auricular  branch  (Arnold\s  nerve)  ;  \ 
and  a  little  lower  but  close  to  the  skull  it  is  joined  by  the 
accessory  portion  of  the  spinal-accessory  nerve,  and  expands  to  form 
the  large  ganglion  of  the  trunk,  from  which  the  two  following 
branches  can  now  be  traced.  The  nerve  communicates  with  the 
hypoglossal,  the  spinal-accessory,  the  glosso-pharyngeal,  the  loop 
between  the  first  two  cervical  nerves,  and  the  upper  ganglion  of 
the  sympathetic  (see  p.  519). 

The  'pharyngeal  branch  (Fig.  209,  3)  leaves  the  upper  part  of  the 
ganglion  of  the  trunk,  and  appears  to  be  a  continuation  of  the  com- 
municating fibres  of  the  spinal-accessory  nerve  ;  it  then  passes  in 
front  of  the  internal  carotid  artery  to  the  pharynx,  where  it  joins 
the  pharyngeal  plexus  (p.  521). 

The  superior  laryngeal  nerve  (Fig.  209,  9)  arises  near  the  same 
point  and  takes  an  oblique  course,  behind  and  to  the  inner  side  of  the 
internal  carotid,  beneath  the  lingual  artery  and  upon  the  middle 
constrictor,  to  the  thyro-hyoid  membrane. 

The  external  laryngeal  nerve  is  a  branch  of  the  superior  laryngeal. 
It  arises  about  half  an  inch  below  the  origin  of  the  latter,  and  runs 
do^vnwards  and  inwards  along  the  upper  border  of  the  superior 
constrictor  to  supply  the  crico- thyroid  and  inferior  constrictor 
muscles. 

The  cranial  branches  of  the  pneumo-gastric  will  be  subsequently 
described  (p.  519). 

The  Spinal- Accessory  Nerve  (Fig.  235,  10)  leaves  the 
jugular  foramen  in  the  dural  sheath  of  the  pneumo-gastric  nerve. 
It  gives  communicating  branches  at  or  near  the  base  of  the  skull  to 
the  trunk  and  both  ganglia  of  the  vagus,  and  to  the  superior 
cervical  ganglion  of  the  sympathetic,  the  branch  to  the  lower 
ganglion  of  the  vagus  forming  the  pharyngeal  and  superior  laryngeal 
branches  of  the  latter.  The  principal  or  spinal  part  passes  over  or 
under  the  internal  jugular  vein,  crosses  the  transverse  process  of 
the  atlas,  pierces  and  supplies  the  sterno-mastoid  muscle,  and  ends 
in  the  trapezius  after  communicating  freely  with  the  third  and 
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*  fourth  cervical  nerves  in  the  two  muscles  and  in  the  posterior 
triangle  (p.  416). 

I    The  Hypoglossal  T^'erve  (Fig.  235,  6),  emerging  at  the  anterior 
condyloid  foramen,  comes  forward  between  the  pneumo-gastric  and 
spinal-accessory  nerves,  being  closely  united  with  the  ganglion  of 
j  the  trunk  of  the  former  nerve.     It  then  passes  outwards  between 
I  the  internal  carotid  artery  and  internal  jugular  vein,  and  crosses  both 
the  internal  and  external  carotid  arteries.     It  has  branches  of  com- 
munication with  the  pneumo-gastric,  the  superior  cervical  ganglion, 
and  the  loop  between  the  anterior  branches  of  the  first  two  cervical 
nerves,  and  gives  a  recurrent  branch  to  the  dura  mater  through  the  ' 
anterior  condyloid  foramen.     Its  distribution  to  the  muscles  of  the 
hyoid  bone  and  tongue  has  been  already  seen  (p.  501). 
{     The  Rectus  Capitis  Lateralis  (Fig.  236,  8)  is  now^  seen  from 
!  the  side,  between  the  jugular  vein  and  the  vertebral  artery.  It 
arises  from  the  upper  surface  of  the  transver.se  jDrocess  of  the  atlas, 
and  is  inserted  into  the  under  surface  of  the  jugular  process  of  the 
)  occipital  bone.    It  is  supplied  by  a  branch  of  the  anterior  division 
•  of  the  first  cervical  nerve.     It  slightly  inclines  the  head  laterally 
upon  the  atlas. 

[By  carefully  removing  the  rectus  lateralis,  the  small  anterior 
j  branch  of  the  first  cervical  nerve  may  be  found  beneath  it  upon  the 
anterior  arch  of  the  atlas,  forming  a  loop  with  the  second  nerve.] 

The  First  Cervical  ISTerve  (sub-occipital  nerve)  (Fig.  235)  has 
a  small  anterior  division,  which  leaves  the  posterior  division  on  the 
posterior  arch  of  the  atlas.  It  runs  forward  beneath  the  vertebral 
artery,  and  lies  on  the  anterior  arch  to  the  inner  side  of  the  rectus 
j  lateralis,  which  it  supplies,  giving  also  branches  to  the  pneumo- 
gastric  and  the  hy23oglossal  nerves,  and  to  the  superior  ganglion  of 
the  sympathetic.  In  front  of  the  vertebrae  the  first  nerve  forms  a 
loop  with  the  second  cervical  nerve,  and  suj)plies  twigs  to  the  tw^o 
anterior  recti. 

The  Superior  Cervical  Ganglion  (Fig.  235,  8)  of  the  sympa- 
thetic can  now"  be  seen.  It  is  a  fusiform  enlargement  of  the 
sympathetic  nerve,  about  an  inch  in  length,  lying  behind  the 
internal  carotid  artery,  and  upon  the  rectus  capitis  anticus  major 
opposite  the  1st,  2nd,  and  3rd  vertebrae.  It  gives  branches  of  com- 
munication to  the  9th,  10th,  11th,  and  12th  cranial  nerves,  to  the 
,  four  upper  cervical  nerves,  and  to  the  middle  cervical  ganglion  ;  and 
I  branches  of  distribution  (1)  to  the  internal  carotid  artery,  forming 
the  carotid  and  cavernous  plexuses  ;  (2)  to  the  branches  of  the 
external  carotid  artery  (nervi  molles) ;  (3)  to  the  pharyngeal  plexus  ; 
H.  L  L 
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(4)  laryngeal  filaments  which  join  the  superior  laryngeal  artery  ; 
and  (5)  the  superior  cardiac  nerve  to  the  cardiac  plexus  (Fig.  238). 
It  will  be  much  more  satisfactorily  examined  later  on  from  behind 
(Fig.  237,  12).  Its  branches  are  very  slender  and  lie  in  a  delicate 
plane  of  connective  tissue,  from  which  they  may  be  readily  isolated 
in  a  fresh  subject. 

Prevertebral  Eegion. 

[The  carotid  arteries,  with  the  jugular  veins  and  the  pneumo- 
gastric  and  sym]3athetic  nerves,  are  to  be  divided  at  the  level  of  the 
top  of  the  sternum,  and  the  trachea  with  the  oesophagus  is  to  be 
severed  a  little  lower  down.  The  neck  is  then  to  be  bent  forcibly  back- 
ward so  as  to  make  the  cut  surface  of  the  skull  rest  upon  the  table, 
and  the  oesophagus  and  trachea,  with  the  vessels  and  nerves,  being 
drawn  forcibly  forward,  the  cellular  tissue  between  the  pharynx 
and  the  front  of  the  vertebral  column  is  to  be  cautiously  dissected 
through,  until  the  under  surface  of  the  base  of  the  skull  is  exposed. 
The  saw  is  now  to  be  applied  in  such  a  way  that  the  section  will  pass 
vertically  downwards  through  both  external  auditory  meatus  and 
emerge  immediately  in  front  of  the  anterior  arch  of  the  atlas,  leaving 
the  anterior  part  of  the  cranium  and  face  with  the  pharynx  and 
principal  vessels  and  nerves,  and  the  hinder  part  of  the  skull  with 
the  vertebral  column  and  prevertebral  muscles.  This  section  will 
also  give  a  very  interesting  view  of  the  auditory  ajpimratus,  and  if 
necessary,  slices  of  the  petrosa  containing  the  middle  and  internal  ear 
may  be  sawn  off  for  subsequent  study.  The  anterior  part  of  the  skull, 
with  the  pharynx  and  deep  vessels  and  nerves,  is  to  be  wrapped  up 
for  subsequent  examination,  and  the  muscles  attached  to  the 
vertebral  column,  with  the  posterior  part  of  the  skull,  are  now  to  be 
examined.] 

The  Scalene  muscles  have  been  seen  already  in  part,  but  can  now 
be  fully  dissected. 

The  Scalenus  Antieus  (Fig.  236,  2)  arises  from  the  tubercle  on 
the  inner  border  and  upper  surface  of  the  first  rib  (scalene  tubercle), 
and  ascends  to  be  inserted  into  the  anterior  tubercles  on  the  trans- 
verse processes  of  the  3rd,  4th,  5th  and  6th  cervical  vertebrae.  A 
slip  occasionally  passes  behind  the  subclavian  artery  and  gives  an 
expansion  to  the  dome  of  the  pleura.  The  phrenic  nerve  will  be 
found  on  the  anterior  surface  of  the  muscle,  and  behind  it  lie  the 
cords  of  the  brachial  and  lower  part  of  the  cervical  plexuses,  and 
the  subclavian  artery. 

The  Scalenus  Medius  (Fig.  236,  7)  lies  behind  the  subclavian 
artery  and  the  cords  of  the  cervical  and  brachial  plexuses.  It  arises 
from  the  rough  marking  upon  the  upper  surface  of  the  first  rib,  behind 
the  groove  for  the  subclavian  artery,  and  ascends  to  be  inserted  into 
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the  posterior  tubercles  on  the  transverse  processes  of  the  lower  six 
cervical  vertebrte. 

The  Scalenus  Posticus  (Fig.  236),  the  smallest  of  the  three 
muscles,  arises  from  a  rough  mark  on  the  outer  surface  of  the 
second  rib,  posterior  to  the  attachment  of  the  serratus  magnus  ;  and 
is  inserted  into  the  posterior  tubercles  on  the  transverse  processes 
of  the  lowest  three  cervical  vertebrae. 

The  Rectus  Capitis  Anticus  Major  (Fig.  236,  i)  arises  from 
the  anterior  tubercles  on  the  transverse  processes  of  the  3rd,  4th, 
5th  and  6th  cervical  vertebr£e  (thus  corresponding  to  the  insertion 
of  the  scalenus  anticus),  and  is  inserted  into  the  under  surface  of  the 
basilar  process  of  the  occipital 

bone.     The  insertions    of   this  Fig.  236. 


and  the  following  muscles  are 
very  generally  damaged  by  the 
section  of  the  base  of  the  skull. 

The  Rectus  Capitis  Anti- 
cus Minor  (Fig.  236,  4)  lies 
beneath  the  preceding  muscle, 
which  must  be  turned  aside  to 
show  it.  It  arises  from  the 
front  of  the  lateral  mass  of  the 
atlas,  and  partly  from  its  trans- 
verse process,  and  ascends  obli- 
quely inwards  to  be  inserted  into 
the  under  surface  of  the  basilar 
process  of  the  occipital  bone,  pos- 
terior to  the  rectus  major. 

The  Rectus  Capitis  Late- 
ralis (Fig.  236,  8)  is  now  ex- 
posed, although  not  a  preA^er- 
tebral  muscle  (see  p.  513). 


The  Longus  Colli  (Fig.  236) 
lies  on  the  front  of  the  cervical  vertebrae,  and  is  most  conveniently 
divided  into  three  portions,  two  oblique  and  one  vertical. 


Fig.  236. — Prevertebral  muscles  of  the  neck  (from  "Wilson). 


1.  Rectus  capitis  anticus  major. 

2.  Scalenus  anticus. 

3.  Lower  oblique  part  of  the  longus 

colli  of  the  right  side. 

4.  Rectus  capitis  anticus  minor. 

5.  Upper  oblique  portion  of  the  longus 

colli. 


6.  Vertical  portion  of  longus  colli, 

7.  Scalenus  medius ;  behind  which  is 

seen  the  scalenus  posticus. 

8.  Rectus  lateralis,  left  side. 

9.  One  of  the  inter-transversales. 
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The  inferior  oblique  portion  (3)  arises  from  the  bodies  of  the  1st, 
2ncl,  and  3rd  dorsal  vertebrae,  and  passes  obliquely  upwards  to  be 
inserted  into  the  transverse  processes  of  the  5th  and  6th  cervical 
vertebrae.  j 

The  superior  oUique  portion  (5)  arises  from  the  anterior  tubercles  | 
on  the  transverse  processes  of  the  3rd,  4th,  and  5th  cervical  ver-  j 
tebrse,  and  passes  upwards  and  outwards  to  be  inserted  into  the  \ 
anterior  tubercle  of  the  atlas.  ] 

The  vertical  portion  (6)  arises  from,  the  bodies  of  the  two  or  three  I 
lower  cervical  and  three  upper  dorsal  vertebrae,  and  receives  slips 
from  the  transverse  processes  of  some  of  the  lower  cervical  vertebrae.  \ 
It  is  inserted  into  the  bodies  of  the  2nd,  3rd,  and  4th  cervical 
vertebrae.  \ 

All  the  prevertebral  muscles  flex  the  upper  part  of  the  vertebral 
column,  the  anterior  recti  also  bending  the  head  at  the  occipito- 
atlantal  joint ;  a  muscle  of  one  side  acting  alone  draws  the  spine  to^; 
that  side,  the  anterior  having  also  a  slight  but  similar  action  upon 
the  cranium.  The  scalene  muscles,  when  the  vertebrae  are  fixed, 
raise  the  ribs  and  act  as  muscles  of  inspiration.  The  rectus  lateralis 
bends  the  head  to  its  own  side.  The  scaleni  and  longus  colli  are 
supplied  by  branches  derived  from  the  cervical  nerves  close  to  the 
intervertebral  foramina.  The  recti  antici  are  supplied  by  the 
anterior  branches  of  the  first  and  second  cervical,  and  the  rectus  j 
lateralis  by  the  anterior  branch  of  the  first  cervical  nerve. 

The  anterior  and  posterior  Intertransverse  muscles  may  be  seen 
between  the  transverse  processes.    The  anterior  pass  between  the 
anterior  tubercles  of  the  transverse  processes  ;  and  the  posterior  ones  I 
have  been  already  seen  in  the  dissection  of  the  back  separating  the  1 
anterior  and  posterior  divisions  of  the  cervical  nerves  at  their  exit  \ 
from  the  intervertebral  foramina.  I 

The  "Vertebral  Artery  will  be  seen  between  the  scalenus  anticus  j 
and  the  longus  colli  muscles,  and  may  be  more  conveniently  traced 
through  the  foramina  in  the  transverse  processes  now  than  at  an 
earlier  period  {v.  p.  452).     The  anterior  divisions  of  the  cervical  ! 
nerves  pass  behind  the  vertebral  vessels  and  in  front  of  the  posterior 
intertransverse  muscles. 

! 

1 

Dissection  of  the  Pharynx.  j 

Before  dissecting  the  anterior  half  of  the  skull  with  the  pharynx,  | 
the  dissector  should  examine  the  fauces  and  upper  part  of  the  \ 
pharynx  from  the  mouth.  The  soft  palate,  with  the  uvula  in  the  j 
median  line,  will  be  readily  recognised,  and  passing  from  the  soft  I 
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palate  on  each  side  will  be  seen  the  two  pillars  of  the  fauces,  with 
the  tonsil  between  them.  The  anterior  pillar  extends  vertically 
from  the  soft  palate  to  the  side  of  the  tongue,  and  is  formed  by  a 
fold  of  mucous  membrane  in  which  the  palato-glossus  muscle 
usually  lies.  The  posterior  pillar  passes  obliquely  backwards,  to 
the  posterior  wall  of  the  pharynx,  and  is  formed  by  a  similar  fold 
occupied  by  the  palato-pharyngeus  muscle.  The  tonsil  is  generally 
much  shrunken  in  a  subject  which  has  arrived  at  this  stage  of 
dissection. 

[The  pharynx  and  upper  part  of  the  oesophagus  are  to  be  carefully 
distended  with  cotton- w^ool  or  tow,  and  the  preparation  being  placed 
with  the  face  downwards  is  to  be  secured  over  a  small  block  with 
hooks,  one  set  of  which  should  draw  the  oesophagus  down  and  keep 
the  pharynx  tense.  The  vessels  and  nerves  at  the  back  of  the 
pharynx  are  to  be  examined  before  the  pharyngeal  structures  are 
dissected.] 

The  vessels  and  nerves  now  to  be  examined  have  all  been  seen 
in  part  from  either  the  front  or  the  side  in  previous  dissections. 
I  They  are  now  all  seen  from  behind,  and  this  must  be  borne  in 
mind,  or  the  description  will  be  misunderstood.  The  section  of  the 
I  base  of  the  skull  is  seldom  precisely  similar  on  the  two  sides,  and 
it  will  generally  be  found  advisable  therefore  to  trace  the  parts  first 
brought  into  view  on  one  side  ;  and  the  carotid  artery,  etc.,  on  the 
other,  as  in  the  illustration  (Fig.  237). 

The  Sympatlietic  Werve  (Fig.  237),  with  its  superior  and  middle 
cervical  ganglia,  is  at  once  exposed,  and  some  of  its  branches  may 
be  very  conveniently  traced. 

The  Superior  cervical  ganglion  (12)  has  been  described  on  p.  513. 
The  Middle  cervical  ganglion  (18)  is  of  small  size  and  is  usually 
connected  with  the  5th  and  6th  spinal  nerves.  It  lies  upon  the 
curve  of  the  inferior  thyroid  artery  opposite  the  sixth  cervical 
vertebra,  and  gives  off  (1)  thyroid  branches  upon  the  inferior  thyroid 
artery  ;  (2)  the  middle  cardiac  nerve  (Fig.  238),  and  two  or  three 
descending  branches  of  communication,  which  pass  in  front  of  and 
behind  the  first  portion  of  the  subclavian  artery  to  form  a  loop 
known  as  the  ansa  Vieussenii,  and  join  the  inferior  cervical  ganglion. 

The  Inferior  cervical  ganglion  lies  below  the  transverse  process  of 
the  last  cervical  vertebra  and  upon  the  neck  of  the  first  rib,  and 
may  be  seen  just  above  the  first  portion  of  the  subclavian  artery 
between  the  origins  of  the  vertebral  and  superior  intercostal  arteries, 
and  behind  the  inferior  thyroid  artery.  It  receives  communications 
from  the  7th  and  8th  cervical  nerves,  and  from  the  middle  cervical  and 
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first  dorsal  ganglia.  Its  branches  of  distribution  are  two  filaments  to  i 
the  vertebral  artery,  branches  to  the  subclavian  artery,  and  thei 
inferior  cardiac  nerve  to  tlie  deep  cardiac  plexus.  ' 

The  Twelfth  or  Hypoglossal  Nerve  (Fig.  237,  lo)  is 
necessarily  cut  off  at  the  anterior  condyloid  foramen  in  making 


the  dissection,  and  should  therefore  be  traced  from  below,  where 
it  will  be  found  in  relation  with  the  occipital  artery.  The  nerve 
has  been  described  on  pp.  501  and  513. 

The  Internal  Jugular  Vein  (Fig.  237,  8)  is  exposed  at  its 
origin.    Its  course  in  the  neck  has  been  already  seen  (p.  511),  and 


Fig.  237. — Dissection  of  the  pharynx  with  the  carotid  vessels  and  the  ninth, 
tenth,  and  sympathetic  nerves  (drawn  by  J.  T.  Gray). 


1.  Fibrous  bag  of  pharynx. 

2.  2.  Glosso-pharyngeal  nerve. 

3.  Posterior  belly  of  digastric. 

4.  4.  Pneumo-gastric  nerve. 

5.  Splenius  capitis. 

6.  Spinal-accessory  nerve. 

7.  Superior  constrictor  of  pharynx. 

8.  Internal  jugular  vein. 

9.  Ascending  pharyngeal  artery. 

10.  Hypoglossal  nerve. 

11.  Stylo-pharyngeus. 

12.  Superior  ganglion  of  sympathetic. 


13.  Sterno-mastoid. 

14.  Pharyngeal  branch  of  pneumo- 

gastrk;. 

15.  Middle  constrictor  of  pharynx. 

16.  Superior  laryngeal  nerve. 

17.  Common  carotid  artery. 

18.  Middle  ganglion  of  sympathetic. 

19.  Inferior  constrictor  of  pharynx. 

20.  Cardiac  nerves. 

21.  (Esophagus. 

22.  Eecurrent  laryngeal  nerve. 
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I  it  should  now  be  divided  close  to  the  skull  and  removed,  if  this 

I  has  not  been  previously  done. 

The  Spinal-accessory  (Fig.  237,  6)  emerges  from  the 

foramen  jugulare,  where  it  is  closely  connected  with  the  pneumo- 
gastric  nerve,  and  may  be  traced  to  the  deep  surface  of  the  sterno- 
mastoid  muscle.  Its  relation  to  the  transverse  process  of  the  atlas 
should  be  noticed,  since  it  is  here  that  it  might  be  exposed  for 
surgical  treatment  in  cases  of  spasmodic  torticollis  (Fig.  235,  lo). 

The  Pneumo-gastric  Nerve  (Fig.  237,  4)  leaves  the  foramen 
jugulare  in  the  same  sheath  as  the  spinal-accessory  nerve,  with 
which  it  has  communicating  branches.  Two  ganglia  are  found 
upon  the  pneumo-gastric  nerve,  viz.,  the  superior  or  ganglion  of 
the  root,  and  the  inferior  or  ganglion  of  the  trunk  (see  p.  512). 

The  ganglion  of  the  root  is  very  small,  and  is  placed  in  the 
jugular  foramen.  It  has  iiiiuute  branches  of  communication  with 
the  glosso-pharyngeal  spinal  accessory,  and  superior  cervical  ganglion, 
and  , gives  off  a  recurrent  meningeal  branch  to  the  dura  mater  aud  an 
auricular  branch  [Arnold^ s  nerve).  The  Auricular  branch  enters  a 
hole  within  the  jugular  fossa,  and  passes  through  the  temporal  bone 
to  escape  at  the  auricular  fissure  between  the  mastoid  process  and 
petrosa  (Fig.  238,  17)  ;  it  may  communicate  with  the  trunk  of  the 
facial  in  the  aqueductus  Fallopii,  and  on  emerging  from  the  auricular 
fissure  it  divides  into  two  branches,  both  of  w^hich  communicate 
with  the  posterior  auricular  bran<ih  of  the  facial  and  supply  the 
back  of  the  concha.  It  is  sometimes  called  the  alderman's  nerve  " 
because  it  is  supposed  to  be  the  source  of  a  premonitory  gouty  pain 
near  the  entrance  of  the  external  meatus. 

The  ganglion  of  the  trunk  is  three-quarters  of  an  inch  long,  and  of 
a  pink  colour,  and  has  branches  of  communication  with  the  spinal- 
accessory,  hypoglossal,  superior  cervical  ganglion,  and  the  loop 
between  the  first  and  second  cervical  nerves.  It  gives  oft'  pharyngeal 
and  superior  laryngeal  branches,  which  have  been  described  at  p. 
512. 

The  cervical  cardiac  branches,  two  or  three  in  number,  are  slender 
filaments  arising  a  little  below  the  ganglion  of  the  trunk  ;  com- 
municating usually  with  the  external  laryngeal,  and  ending  on  the 
left  side  in  the  superficial  cardiac  plexus,  and  on  the  right  in  the 
deep  plexus. 

The  Grlosso-pharyngeal  Werve  (Fig.  237,  2)  lies  in  a  little 
special  notch  in  the  lower  border  of  the  petrous  bone  as  it  leaves 
the  jugular  foramen,  and  is  separated  from  the  tenth  and  eleventh 
nerves  by  a  process  of  dura  mater.  Its  further  course  has  been 
already  traced  (pp.  506  and  509). 
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It  presents  two  small  ganglia,  one  at  the  upper  part  of  the  fora- 

men,  the  superior  or  jugular 
Fig.  238.  ganglion^   which    is   of  very 

small  size,  and  the  other  at 
the  lower  part  of  the  foramen, 
which  is  larger,  and  is  called 
the  inferior  or  petrous .  ganglim 
or  ganglion  of  Andersch  (Fig. 
238,  2). 

The  upper  ganglion  in- 
volves only^  some  of  the  fibres 
of  the  nerve,  but  all  pass 
through  the  lower  ganglion. 

The  lower  ganglion  gives 
five  branches  of  communication^ 
one  with  the  superior  gang- 
lion of  the  vagus,  one  to  the 
auricular  branch  of  the  same 
nerve  ;  one  with  the  superior 
ganglion  of  the  syanpathetic ; 
one  with  the  facial  nerve  and 
carotid  plexus  through  Jacob- 
son's  nerve  (see  p.  521),  and 
a  fifth  with  the  spinal  acces- 
sory (Fig.  238). 

Theglosso-pharyngeal  nerve 
gives  off  the  following  bran- 
ches in  its  course  to  the 
tongue  : — 

1.  Carotid  branches,  which 
join  the  sympathetic  plexus 
on  that  vessel,  and  communi- 
cate with  the  pharyngeal 
branch  of  the  pneumogastric. 

2.  A  muscular  branch  to 
the  stylo  -  pharyngeus,  pro- 
bably derived  from  the  spinal 
accessory. 

Fig.  238. — Diagram  of  the  ninth,  tenth,  eleventh,  twelfth,  and  sympathetic 
nerves  (from  Hirschfeld  and  Leveille). 

1.  Facial  nerve.  3.  Pneumo-gastric  nerve. 

2.  Glosso-pharyngeal  nerve  with  its       4.  Spinal-accessory  nerve. 

petrous  ganglion.  5.  Hypoglossal  nerve. 
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3.  Pharyngeal  branches,  which  assist  in  forming  the  pharyngeal 
plexus,  and  supply  the  constrictors  and  mucosa.  The  motor  fila- 
ments probably  come  from  the  spinal-accessory  comniLmication. 

4.  Tonsilitic  branches  to  the  tonsils  and  the  soft  palate. 

5.  Lingual  branches,  which  have  been  before  traced  to  their  termi- 
nation (p.  506). 

[By  cautiously  cutting  away  the  temporal  bone  with  the  bone- 
forceps  so  as  to  open  the  cavity  of  the  tympanum,  the  dissector  may, 
in  a  favourable  subject,  see  some  of  the  branches  of  Jacobson's  nerve 
on  the  inner  wall  of  this  cavity.] 

The  Tympanic  branch  of  the  glosso-pharyngeal  nerve  (Jacobson's 
nerve)  (Fig.  238,  9)  arises  from  the  petrous  ganglion,  and  enters 
an  aperture  in  the  ridge  of  bone  between  the  carotid  foramen  and 
the  jugular  fossa.  It  pierces  the  tloor  of  the  tympanum  and 
grooves  the  promontory  on  the  inner  wall  of  the  cavity,  giving 
branches  to  the  fenestra  ovalis  (12),  th.^  fenestra  rotunda  (13),  and 
the  lining  membrane  of  the  tympanum  and  Eustachian  tube  (11). 
The  communicating  branches  are  three  in  number  :  one  joining  the 
carotid  plexus  in  the  carotid  canal  (10);  the  second  to  the  great 
superficial  petrosal  nerve  (15)  ;  and  the  third  running  through  the 
temporal  bone  to  the  otic  ganglion,  as  the  small  superficial  petrosal 
nerve  of  Arnold  (14).  {Bee  also  Fig.  234.)  This  probably  conveys 
gustatory  fibres  to  the  chorda  tympani. 

Opportunity  may  be  taken  at  this  point  to  examine  the  ossicles 
of  .the  tympanum  (p.  550). 

The  Pharyngeal  Plexus  (Figs.  237  and  238)  is  to  be  found  upon 
the  middle  and  inferior  constrictors  of  the  pharynx.  It  supplies 
the  constrictors  and  sends  branches  to  the  mucous  membrane  of  the 
pharynx,  tongue  and  larynx.    Minute  ganglia  are  sometimes  seen 


6.  Superior    cervical   ganglion  of 

sympathetic. 

7.  Loop  between  1st  and  2nd  cervical 

nerves. 

8.  Carotid  branch  of  sympathetic. 

9.  Tympanic  nerve  (Jacobson). 

10.  Its  branch  to  carotid  plexus. 

11.  Its  branch  to  Eustachian  tube. 

12.  Its  branch  to  fenestra  ov.'ilis. 

13.  Its  branch  to  fenestra  rotunda. 

14.  Its  union  with  small  superficial 

petrosal  nerve. 

15.  Its  union  with  large  superficial 

petrosal  nerve. 

16.  Otic  ganglion. 


17.  Auricular  nerve  of  pneumo-gastric. 

18.  Junction  of  pneumo-gastric  with 

spinal-accessory. 

19.  Junction  of  hypoglossal  nerve  and 

1st  cervical  nerve. 

20.  Junction  of  mastoid  branch  of 

spinal- accessory  and  2nd  cer- 
vical nerve. 

21.  Pharyngeal  plexus. 

22.  Superior  laryngeal  nerve. 

23.  External  laryngeal  nerve. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Junction  of  digastric  nerve  (7th) 

with  glosso-pharyngeal. 
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on  tlie  nerves.  The  branches  forming  the  plexus  are  derived  from 
the  nerves  which  have  been  examined,  viz.,  the  glosso-pharyngeal, 
the  pneumo-gastric  (pharyngeal  and  superior  laryngeal  branches), 
and  the  superior  cervical  ganglion  of  the  sympathetic. 

[In  all  probability  the  carotid  canal  in  the  temporal  bone  will  have 
been  opened  on  one  or  both  sides  in  making  the  section  of  the  skull, 
but  if  not,  this  may  now  be  done  with  the  bone-forceps  or  chisel.] 

The  Internal  Carotid  Artery  (Fig.  237)  has  been  already  seen 
from  the  front  in  the  dissection  of  the  neck  ;  its  connections  before 
it  enters  the  skull  are  given  at  p.  511. 

The  artery  takes  a  tortuous  course  in  the  temporal  bone  and 
cranium,  making  two  sigmoid  turns,  one,  the  longer,  in  the  petrous 
bone,  and  the  other  by  the  side  of  the  sella  turcica  in  its  petrosal 
curve  ;  it  lies  in  close  relation  to  the  anterior  inferior  pa,rt  of  the 
inner  wall  of  the  tympanum,  and  may  be  involved  in  tubercular 
disease  of  the  middle  ear  or  wounded  in  puncturing  the  tympanic 
membrane.  In  this  part  of  its  course  it  is  more  or  less  sur- 
rounded by  a  plexus  of  nerves  derived  principally  from  the 
superior  cervical  ganglion  of  the  sympathetic. 

The  Ascending  Pharyngeal  Artery  has  been  described  at 
p.  508.     Its        opens  into  the  internal  jugular. 

[The  constrictor  muscles  of  the  pharynx  are  to  be  cleaned  in  the 
direction  of  the  fibres  by  removing  the  pharyngeal  fascia  which 
covers  them,  beginning  at  the  lower  border  of  the  inferior  con- 
strictor. In  order  to  see  the  origin  of  the  superior  constrictor,  it 
will  be  necessary  to  remove  the  internal  pterygoid  on  one  side,  if 
this  has  not  been  already  done.  The  pharyngeal  plexus  must 
necessarily  be  destroyed  in  the  course  of  the  dissection,  but  the 
superior  and  inferior  laryngeal,  and  the  glosso-pharyngeal  nerves 
are  to  be  preserved.] 

The  Pharynx  is  now  seen  as  a  plane  of  muscle  invested  on 
both  sides  by  fibrous  tissue,  and  lined  anteriorly  or  internally  by 
mucous  membrane  continuous  with  that  of  the  respiratory  and 
digestive  passages  and  the  tympana.  It  is  fixed  to  the  base  of 
the  skull  above  and  merges  into  the  oesophagus  below,  at  the  level 
of  the  lower  border  of  the  sixth  cervical  vertebra.  Its  lateral 
borders  are  curved  forwards  and  are  attached  in  succession  to  the 
internal  pterygoid  plate  and  its  hamular  process,  to  the  pterygo- 
maxillary  ligament  (or  becomes  directly  continuous  with  the  buc- 
cinator), to  the  posterior  extremity  of  the  mylo-hyoid  ridge  of  the 
lower  jaw,  to  the  stylo-hyoid  ligament  and  the  lesser  and  greater 
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cornua  of  the  hyoid  bone,  and  to  the  thyroid  and  cricoid  cartilages. 
It  is  also  connected  by  accessory  slips  to  the  soft  palate  and  side  of 
the  tongue. 

It  is  about  six  inches  in  length.  When  in  situ  it  lies  flat 
against  the  vertebral  column  and  prevertebral  muscles  in  the  greater 
part  of  its  extent,  curving  forward  only  at  its  lateral  attached 
borders.  It  does  not  form  a  '  sac  '  in  the  strict  sense  of  the  term. 
Its  mucous  membrane  is  described  on  p.  526. 

The  Inferior  Constrictor  (Fig.  239,  17)  is  the  lowest  and 
most  superficial  of  the  three  muscles  of  the  pharynx,  the  upper 
oblique  border  overlapping  the  middle  constrictor,  which  in  turn 
overlaj)s  the  superior  constrictor.  It  arises  from  the  ala  of  the 
thyroid  cartilage  behind  the  oblique  line,  from  the  inferior  cornu 
of  the  same  cartilage,  and  from  the  side  of  the  cricoid  cartilage  below 
the  facet  for  articulation  with  the  inferior  cornu  of  the  thyroid  ; 
some  of  its  fibres  often  passing  into  those  of  the  crico-thyroid. 
All  the  fibres  are  inserted  into  the  median  raphe  ;  the  highest 
ascend  somewhat  steeply,  sometimes  reaching  the  pharyngeal  spine, 
and  are  closely  related  to  the  external  laryngeal  nerve,  while  the 
lowest  fibres  are  horizontal  and  are  continuous  with  the  upper  fibres 
of  the  oesophagus.  The  recurrent  laryngeal  nerve  passes  beneath 
the  lower  border  of  the  inferior  constrictor ;  the  superior  laryngeal 
nerve  and  artery  intervene  between  it  and  the  middle  constrictor 
above  ;  and  the  external  laryngeal  nerve  runs  along  its  attached 
border  beneath  the  sterno-thyroid  to  reach  the  crico-thyroid. 

The  Middle  Constrictor  (Fig.  239,  11)  is  a  fan-shaped  muscle 
arising  from  the  upper  surface  of  the  great  cornu  of  the  hyoid 
bone,  from  the  lesser  cornu,  and  from  the  stylo-hyoid  ligament. 
Its  fibres  radiate,  the  upper  ascending  nearly  as  far  as  the  pharyngeal 
spine  ;  and  it  is  inserted  into  the  median  raphe  of  the  pharynx, 
overlapped  by  the  inferior,  and  overlapping  the  superior  con- 
strictor. It  is  separated  from  the  superior  constrictor  by  the  stylo- 
pharyngeus  muscle. 

The  Superior  Constrictor  (Fig.  239,  5)  arises  from  the  lower 
third  of  the  internal  pterygoid  plate  and  from  the  hamular  process 
of  the  sphenoid  bone  ;  from  the  pterygo-maxillary  ligament  oppo- 
site the  attachment  of  the  buccinator  from  the  inner  surface  of  the 
lower  jaw  above  the  posterior  extremity  of  the  mylo-hyoid  ridge  ; 
and  by  deep  slips  from  the  soft  palate  and  from  the  side  of  the 
root  of  the  tongue.  The  fibres  curve  backwards,  leaving  an 
interval  above,  between  the  muscle  and  the  base  of  the  skull,  in 
which  the  fibrous  aponeurosis  of  the  pharynx  is  visible  ;  and  are 
inserted  into  the  median  raphe  and  pharyngeal  spine,  being  over- 
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lapped  at  the  lower  jDart  by  the  middle  constrictor  and  sometimes 
also  by  the  inferior  constrictor.  The  stylo-pharyngeus  muscle  is 
related  to  it  laterally,  and  passes  between  its  lower  hbres  and  the 
upper  portion  of  the  middle  constrictor.    The  levator  palati  muscle 


Fig.  239. 


and  the  Eustachian  tube  cross  obliquely  inwards  above  tlie  upper 
curved  border,  and  the  palatine  branch  of  the  ascending  pharyngeal 
artery  follows  the  same  course. 

The  three  constrictors  are  supplied  by  the  pharyngeal  plexus  of 


Fig.  239. — Side  view  of 

1.  Eustachian  tube. 

2.  External  pterygoid  plate. 

3.  Left  styloid  process. 

4.  Tensor  palati. 

0.  Superior  constrictor. 

6.  Levator  palati. 

7.  Stylo-pharyngeus,  upper  part. 

8.  Eight  styloid  process. 

9.  Stylo-hyoid  muscle. 

10.  Stenson's  duct. 

11.  Middle  constrictor. 

12.  Pterygo-maxillary  ligament. 

13.  Internal  pterygoid. 


the  pharynx  (from  Sappey). 

14.  Buccinator  muscle. 

15.  Stylo-pharyngeus,  lower  part. 

16.  Stylo-glossus. 

17.  Inferior  constrictor. 

18.  Hyo-glossus. 

19.  Thyro-hyoid  membrane, 

20.  ^[ylo-hyoid  muscle. 

21.  Thyroid  cartilage. 

22.  Hyoid  bone. 

23.  Crico-thyroid  muscle. 

24.  Trachea. 

25.  (Esophagus. 
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:   nerves  ;  the  superior  has  also  branches  from  the  glosso-pharjTigeal, 
and  the  inferior  from  the  external  and  recurrent  laryngeal  nerves. 
Their  chief  action  is  to  contract  above  the  portion  of  swallo^ved 

*  fluid  or  food  in  such  a  way  as  to  force  it  in  the  direction  of  the 
stomach,  and  this  they  are  able  to  accomplish  even  against  gra^dta- 
tion.  The  palatal  fibres  of  the  superior  constrictor  have  also  the 
important  function  of  shutting  off  the  communication  between  the 
nasal  and  buccal  portions  of  the  pharynx  during  deglutition,  and 
are  aided  in  this  by  the  contraction  of  the  palato-pharyngei,  which 
bring  together  the  posterior  pillars  of  the  fauces.  The  superior, 
almost  vertical,  fibres  of  the  inferior  constrictor  help  to  raise  the 
larynx  and  lower  part  of  the  pharynx. 

The  Stylo-Pharyngeus  Muscle  (Fig.  239,  7)  has  already  been 
seen  at  its  origin,  and  can  now  be  followed  to  its  insertion  by 
dividing  some  of  the  fibres  of  the  middle  constrictor.  It  ariseshom 
the  root  of  the  styloid  process  of  the  temporal  bone,  and  passes 
downwards  by  the  side  of  the  superior  constrictor,  then  beneath  the 
upper  border  of  the  middle  constrictor,  and  expands  between  the  two 
muscles  to  be  inserted  into  the  median  raphe  and  muscular  wall  of 
the  lower  part  of  the  pharynx,  and  into  the  posterior  border  of  the 
thyroid  cartilage.  Slender  fasciculi  may  also  be  traced  in  some 
subjects  to  the  upper  border  of  the  thyroid  cartilage  and  side  of  the 
epiglottis.  It  is  supplied  by  the  glosso-pharyngeal  nerve,  which 
^\inds  around  it  to  reach  the  back  of  the  tongue. 

Its  action  is  to  elevate  the  larynx  and  pharynx  ;  so  assisting  in 
deglutition,  or  in  the  production  of  high  notes  during  vocalisa- 
tion. 

The  Fibrous  aponeurosis  of  the  PJiarijn.c  is  very  thin  at  the  lower 
part,  where  it  lies  between  the  muscular  fibres  and  the  mucous 
membrane,  but  above  the  upper  border  of  the  superior  constrictor  it 
is  much  stronger,  and  is  expanded  from  side  to  side,  covering  in 
the  Eustachian  tubes  and  the  levatores  palati  muscles.  At  the  base 
of  the  skull  it  is  attached  to  the  basilar  process  of  the  occipital  bone 
by  a  fibrous  band  (cranio-plianjngeal  ligament),  to  the  Eustachian 
tube,  and  to  the  under  surface  of  the  petrous  portion  of  the  temporal 
bone  ;  and  is  carried  forwards  as  far  as  the  root  of  the  pters'goid 
process  and  the  internal  pterygoid  plate  of  the  sphenoid  bone. 

[The  pharynx  is  to  be  opened  from  behind  by  an  incision  in  the 
median  line  from  the  basilar  process  to  the  commencement  of  the 
oesophagus.  The  fibrous  aponeurosis  is  to  be  detached  from  the 
occipital  bone  on  each  side  and  held  widely  open  with  hooks,  and  the 
whole  of  the  cotton- wool  is  to  be  removed  from  the  interior  of  the 
pharynx.] 
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The  Mucous  Surface  or  Interior  of  the  Pharynx  (Fig.  240) 
is  in  communication  with  the  nose,  ears,  mouth,  larynx,  and  oiso- 
phagus  by  the  following  seven  openings  named  in  order  from  above 
downwards  ;  (1  and  2)  the  two  posterior  nares  (choancB),  separated 
by  the  vomer  ;  (3  and  4)  the  two  Eustachian  tubes  ;  (5)  the  isthmus 


Jauciwm  or  opening  of  the  mouth,  bounded  above  by  the  soft  palate, 
below  by  the  tongue,  and  at  the  sides  by  the  anterior  pillars  of  the 
fauces  ;  (6)  the  superior  aperture  of  the  larynx,  guarded  by  the 
epiglottis ;  and  (7)  the  commencement  of  the  oesophagus. 

Fig.  240.— Pharynx  laid  open  from  behind  (from  Sappey). 

1.  Styloid  process.  9.  Uvula, 

2.  Body  of  occipital  bone..  10.  Tonsil. 

3.  Septum  nasi.  11.  Back  of  tongue. 

4.  Middle  turbinate  bone.  12.  Epiglottis. 

o.  Posterior  naris.  13.  Arytseno-epiglottidean  fold. 

6.  Inferior  turbinate  bone.  14.  Tip  of  arytaenoid  cartilage. 

7.  Soft  palate.  15.  (Esophagus. 

8.  Eustachian  tube.  16.  Back  of  cricoid  cartilage. 
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\  The  character  of  the  epithelium  varies  in  different  situations, 
!  being  squamous  below  the  level  of  the  palate,  but  columnar  and 
I  ciliated  above  that  point.  Close  to  the  base  of  the  skull  is  a  collec- 
I  tion  of  follicular  glands,  extending  across  from  one  Eustachian  tube  to 
!  the  other,  and  forming  the  pharyngeal  tonsil  of  Kolliker  (Fig.  241). 


Fig.  241. 


These  glands  are  hypertrophied  in  cases  of  congenital  cleft- palate, 
when  they  can  be  readily  seen,  and  appear  to  assist  in  closing  the 
communication  between  the  nose  and  tJie  mouth  during  deglutition. 
In  the  median  line,  beneath  the  basilar  process  of  the  occipital  bone, 
may  be  seen  a  depression  called  the  bursa  pharyngea,  which  repre- 
sents the  remains  of  an  opening  which  in  early  foetal  life  passes 
through  the  base  of  the  cranium  into  the  pituitary  fossa.  The 
shallow  pouch  on  each  side  above  the  upper  border  of  the  superior 
constrictor,  where  the  pharyngeal  wall  is  deficient  in  muscular  fibres, 
is  known  as  the  sinus  of  Morgagni. 

The  opening  of  the  Eustachian  tube  appears  behind  the  lower 


Fig.  241. — The  posterior  wall  of  the  pharynx. 

1.  Sphenoid.  4,  4'.  Opening  of  Eustachian  tube. 

2.  Vomer.  5.  Opening  of  bursa  pharyngea. 

3.  Posterior  end  of  nasal  fossa.  6,6'.  Recessus  pharyngeus. 
3'.  Cut  edge  of  mucous  membrane.  7.  Adenoid  tissue  of  pharynx. 
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part  of  the  aperture  of  the  posterior  nares,  about  half  an  inch  I 
posterior  to  the  hinder  extremity  of  the  inferior  turbinate  body,  I 
and  the  free  extremity  of  the  cartilage  forms  a  distinct  projection  i 
(tubal  eminence)  behind  the  orifice.    Behind  the  tubal  eminence 
is  a  deep  recess,  the  fossette  of  Rosenmilller  (into  which  a  wrongly-  j 
directed  Eustachian  catheter  might  readily  slip),  and  below  it  may  \ 
be  seen  the  rounded  ridge  of  the  levator  palati  descending  to  the 
soft  palate  (Fig.  242).  i 
This  is  the  best  opportunity  for  studying  the  Process  of  i 
Deglutition.    The  food  having  been  duly  masticated  and  insali- 
vated, the  mouth  is  closed  in  order  that  the  lower  jaw  may  afford  a 
fixed  point  from  which  the  muscles  of  the  tongue  may  act.    The  ' 
portion  of  food  is  then  carried  back  past  the  anterior  pillars  of  the 
fauces  by  the  upward  and  backward  movement  of  the  tongue,  while 
the  palato-pharyngei  and  palatal  fibres  of  the  superior  constrictor 
shut  oft'  the  communication  with  the  nasal  segment  of  the  pharynx. 
The  constrictor  fibres  now  contract  from  above  downwards,  forcing 
the  bolus  in  the  direction  of  the  cesophagus,  and  at  the  same 
time  the  larynx  and  pharynx  are  elevated  by  the  stylo-  and  palato- 
pharyngei  and  other  muscles,  and  the  epiglottis  is  pressed  over  the 
aperture  of  the  air  passage  against  the  retracted  base  of  the  tongue. 
Lastly,  the  contraction  of  the  a3sophagus  carries  the  food  down  to 
the  stomach. 

The  Palate. 

[The  soft  palate  is  to  be  stretched  by  inserting  a  hook  into  the 
uvula,  and  the  mucous  membrane  is  to  be  removed  from  the  npj)er 
surface  of  the  palate  and  the  neighbouring  bones,  so  as  to  expose 
the  muscles  above  the  palate  and  the  Eustachian  tube.  The  levator 
palati  will  be  found  passing  obliquely  inwards,  the  azygos  uvulse 
in  the  median  line  of  the  palate,  and  the  tensor  palati  can  be  best 
seen  by  dividing  the  levator  and  detaching  the  fibres  of  the  superior 
constrictor  from  the  haniular  process,  when  the  muscle  will  be  found 
upon  the  internal  pterygoid  plate,  between  it  and  the  internal 
pterygoid.] 

The  Soft  Palate  {velum  pendulum  palati)  is  a  musculo-mem- 
branous  curtain  attached  to  the  posterior  border  of  the  hard  palate 
in  front,  and  terminating  behind  in  a  free  border,  to  the  middle  of 
which  is  appended  the  uvula.  It  consists  of  a  strong  fibrous 
aponeurosis  attached  to  the  palate  bones  ;  a  number  of  muscles 
connected  with  the  hard  palate,  the  base  of  the  skull,  the  pharynx, 
and  the  tongue  ;  and  a  covering  of  mucous  membrane  on  both  its 
surfaces,  that  on  the  oral  surface  presenting  a  thick  layer  of  mucous 
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[  glands.    From  behind  forwards  the  soft  palate  comprises  1.  Pharyn- 
geal mucous  membrane  ;  2.  Thin  attachment  of  palato-pharyngei  ; 
[  3.  Azygos  uvulae  ;  4.  Levatores  palati  ;  5.  Thicker  attachment 
I  of  palato-pharyngei ;  6.  Tensores  palati  ;  7.  Fibrous  aponeurosis  ; 
'  8.  Palato-glossi ;  9.  Oral  mucous  membrane  with  mucous  glands, 
s      The  Azygos  Uvulso  (Fig.  242,  8)  consists  of  a  small  muscular 
[  slip,  placed  parallel  to  the  median  line  and  in  close  contact  with  its 
I  fellow  of  the  opposite  side.     It  arises  from  the  posterior  nasal  spine 
of  the  palate  bone,  and  is  inserted  into  the  mucous  membrane  of 
the  extremity  of  the  uvula. 

The  Levator  Palati  (Fig.  242,  5)  arises  from  the  under  surface 
of  the  apex  of  the  petrous  portion  of  the  temporal  bone,  and 
slightly  from  the  outer  and  hinder  part  of  the  Eustachian  tube. 
It  passes  inwards  above  the  border  of  the  superior  constrictor 
muscle,  in  a  direction  almost  parallel  te  diat  of  the  cartilaginous 
portion  of  the  Eustachian  tube  and  in  contact  with  its  outer  surface, 
and  is  inserted  into  the  soft  palate  by  a  broad  expansion,  which 
meets  that  of  its  fellow  muscle  in  the  median  line. 

The  Circumflexus  or  Tensor  Palati  (Fig.  242,  6)  arises  above 
from  the  scaphoid  fossa  at  the  root  of  the  internal  pterygoid  jDlate, 
extending  outwards  as  far  as  the  spine  of  the  sphenoid  bone  ;  and 
from  the  outer  surface  of  the  cartilage  of  the  Eustachian  tube.  The 
tendon  descends  vertically  between  the  superior  constrictor  and 
internal  pterygoid,  to  wind  round  the  hamular  process  of  the 
sphenoid  bone,  where  it  is  lubricated  by  a  minute  bursa,  and  then 
taking  a  horizontal  direction  becomes  inserted  into  the  transverse 
ridge  on  the  under  surface  of  the  palate  bone,  and,  by  means  of  a 
strong  fan-like  expansion  of  tendinous  fibres,  into  the  aponeurosis 
of  the  soft  palate,  meeting  with  the  fibres  of  the  o]3posite  muscle 
in  the  middle  line. 

The  Palato-glossus  lies  immediately  above  the  buccal  layer  of 
mucous  membrane  of  the  soft  palate,  and  descends  in  front  of  the 
tonsil  in  the  anterior  pillar  of  the  fauces,  to  enter  the  side  of  the 
hinder  portion  of  the  tongue.  It  is  attached  above  to  the  anterior 
portion  of  the  soft  palate,  meeting  its  fellow  in  the  median  line, 
and  beloiv  joins  with  the  posterior  transverse  intrinsic  fibres  of  the 
tongue.    The  two  muscles  together  form  a  faucial  sphincter. 

The  Palato-pharyngeus  (Fig.  242,  9)  is  attached  above  to  the 
soft  palate  and  its  fibrous  aponeurosis  by  two  slips,  which  are  separated 
by  fibres  of  the  levator  palati  and  azygos  uvulae,  and  meet  in  the 
middle  line  with  the  fellow  muscle  of  the  opposite  side.  It  descends 
behind  the  tonsil  in  the  posterior  pillar  of  the  fauces  ;  its  fibres 
then  diverge,  and  becoming  closely  connected  with  those  of  the 
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stylo-pliaryngens,  reach  their  lower  attachment  to  the  posterior 
borders  of  the  thyroid  cartilage,  and  into  the  pharynx,  blending  with 
the  constrictors,  and  extending  behind  as  far  as  the  median  raphe. 
The  muscle  may  thus  be  divided  into  palato-laryngeal  and  palato- 
pharyngeal portions,  the  latter  forming,  with  the  corresponding 
fibres  of  the  opposite  side,  an  oblique  elliptical  sphincter  between 
the  nasal  and  buccal  portions  of  the  pharynx. 

The  Salpingo-pharyngeus  is  an  inconstant  slip,  extending 
from  the  cartilaginous  portion  of  the  Eustachian  tube  to  join  the 
outer  fibres  of  the  palato-pharyngeus,  of  which  it  nuiy  be  regarded 
as  a  part. 

Actions. — The  levatores  palati  raise  the  soft  palate,  and  are  of 
service  in  vocalisation.  They  probably  have  no  action  upon  the 
Eustachian  tubes.  The  tensor es  jpalati  render  the  anterior  part  of 
the  soft  palate  tense  and  resistent,  during  the  passage  of  the  bolus  of 
food  beneath  it  during  deglutition  :  at  the  same  time  they  open  the 
Eustachian  tubes,  their  palatal  attachment  then  representing  the  origin 
and  the  tubal  fibres  the  insertion  of  the  muscles.  The  tw^o  azygos 
nvulce  shorten  the  soft  palate  and  uvula.  The  palato-glossi  narrow 
the  isthmus  faucii  sphincterically,  and  so  bring  the  gustatory  mucous 
inembrane  into  close  contact  with  the  food  during  its  passage.  The 
palato-pharyngei  draw  down  the  soft  palate,  and,  meeting  in  the 
middle  line,  shut  off  the  buccal  portion  of  the  pharynx  from  the 
nasal  portion  and  form  an  inclined  plane  along  which  the  food  can 
glide.  They  are  assisted  in  this  action  by  the  palatal  fibres  of  the 
superior  constrictor.  The  laryngeal  and  palatal  attachments  serve 
equally  as  fixed  points  during  deglutition,  lowering  the  hinder 
portion  of  the  palate  and  raising  the  larynx  and  pharynx.  The 
muscles  also  aid  in  vocalization  by  drawing  up  the  larynx  during 
the  production  of  high  notes.  The  salpingo-pharyngei,  when  present, 
aid  in  opening  the  Eustachian  tubes  during  deglutition. 

The  levator  palati  and  azygos  uvula?  are  supplied  by  palatine 
branches  from  the  facial  through  the  posterior  palatine  branch  of 
the  spheno-palatine  (Meckel's)  ganglion  ;  the  tensor  palati  by  the 
3rd  division  of  the  5th  and  otic  ganglion  ;  and  the  palato-glossus 
and  palato-pharyngeus  by  the  glosso-pharyngeal  nerve  and  by  the 
pharyngeal  plexus. 

The  soft  palate  is  supplied  by  posterior  branches  of  the  descending 
palatine  artery,  which  reach  it  through  the  accessory  palatine  canals, 
by  the  ascending  palatine  and  tonsillar  branches  of  the  facial  artery, 
and  by  twigs  from  the  ascending  pharyngeal  artery.  Its  nerves 
are  derived  from  the  middle  and  posterior  palatine  branches  of 
Meckel's  ganglion. 
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Surgery. — The  muscles  above  the  palate,  and  especially  the 
levatores  and  tensores  palati,  are  of  interest  surgically  in  relation  to 
the  operation  for  closure  of  a  congenital  cleft  palate,  as  it  is  these 
which  draw  apart  the  two  segments  of  a  fissured  soft  palate  during 
efforts  at  deglutition,  and  it  is  hence  necessary  to  divide  them  before 
closing  the  fissure. 

Opportunity  is  to  be  taken,  before  the  pillars  of  the  fauces  are 
dissected,  to  observe  the  important  surgical  fact  that  a  bistoury,  if 


made  to  transfix  the  tonsil  directly  from  before  backwards,  will 
pass  on  tlie  inner  side  of  the  internal  carotid  artery,  unless  the  point 
of  the  instrument  is  directed  outwards.  It  is  desirable  tliat  the 
back  of  the  knife  should  be  turned  towards  the  vessel. 

The  Eustachian  Tube  (Fig.  242,  2)  is  a  channel  of  communi- 
cation between  the  upper  portion  of  the  pharynx  and  the  tym- 


Fig.  242. 


A 


Fig.  242. — Muscles  of  the  palate  (drawn  b}^  J.  T.  Gray). 


1.  Septum  narium.  8.  Azygos  uvulae. 

2.  Eustachian  tube.  9.  Palato-pharyngeus. 

3.  Pterygoideus  externus.  10.  Stylo-pharyngeus. 

4.  Pterygoideus  internus.  11.  Middle  constrictor  of  pharynx, 
o.  Levator  palati.  12.  Palato-pharyngeus  (cut). 

Circumflexus  palati.  13.  Inferior  constrictor  of  pharynx. 

7.  Superior  constrictor  of  pharynx.  14.  (Esophagus. 
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panic  cavity.  It  is  about  an  incli  and  a  quarter  in  length,  and  runs 
obliquely  downwards,  forwards,  and  inwards,  to  its  j)^i^ii*yiig6al 
opening.  Its  walls,  in  the  outer  two-fifths  of  its  extent,  are  formed 
by  the  jDetrous  portion  of  the  temporal  bone  ;  in  the  rest  of  the  canal 
they  are  com]30sed  partly  of  cartilage,  partly  of  fibrous  tissues.  The 
whole  length  of  the  passage  is  lined  with  ciliated  mucous  membrane, 
continuous  with  that  of  the  tympanum  and  naso-pharynx.  The 
inner  aperture  has  already  been  seen  (p.   527)  as  well  as  the 


relation  of  the  cartilage  to  the  palatine  muscles.  The  cartilage 
(Fig.  2  43,  4)  is  triangular  in  shape,  and  its  large  upper  end  is  bent 
forwards  and  downwards,  the  deficiency  at  the  lower  part  being 
completed  by  fibrous  tissue.  In  the  recent  condition  the  thick 
mucous  membrane  converts  the  opening  into  a  mere  vertical  slit. 
This  is  generally  closed,  but  during  the  process  of  deglutition  it  is 
opened  by  the  action  of  the  tensor  palati  muscle,  aided  by  the 
salpingo-pharyngeus  w^hen  present,  and  thus  the  equilibrium  of  the 
air  in  the  tympanum  is  maintained. 

[The  palate  is  to  be  drawn  up  so  as  to  put  the  pillars  of  the  fauces 


Fig.  243. — Section  of  the  Eustachian  tube  and  the  adjacent  structures  (after 

Poirier) . 

1.  Inferior  maxillary  nerve.  6.  Levator  palati. 

2.  Internal  carotid  artery.  7.  Internal  pterygoid. 

3.  External  pterygoid.  8.  Internal  jugular  vein. 

4.  Cartilaginous  portion  of  Eustachian      lO.  Internal  carotid  artery. 

tube.  12.  Tensor  palati. 

5.  Internal  maxillary  artery. 
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on  the  stretch  as  much  as  possible,  and  the  mucous  membrane  is 
to  be  removed  to  expose  the  palato-glossns  and  palato-pharyngeus 
muscles.] 

The  Amygdala  or  Tonsil  is  placed  between  the  palato-glossus 
and  palato-pharyngeus  muscles,  and  is  usually  much  shrunken 
after  death.  It  consists  of  lymphoid  tissue  with  a  number  of 
mucous  follicles,  the  orifices  of  which  may  be  seen  on  the  internal 
surface.  The  outside  of  the  tonsil  is  in  close  relation  with  the 
superior  constrictor  of  the  pharynx  and  with  the  ascending  pharyn- 
geal artery,  and  lies  about  a  third  of  an  inch  behind  and  to  the  outer 
side  of  the  internal  carotid  artery,  opposite  to  the  angle  of  the  lower 
jaw.  It  is  to  be  noticed  that  it  is  anatomically  impossible  for  any 
enlargement  of  the  tonsil  to  obstruct  the  Eustachian  tube,  and  thus 
produce  deafness,  but  the  inflammatory  process  associated  with  or 
causing  the  enlargement,  may  readily  extend  into  the  tube  and 
tympanum. 

[The  tongue  and  the  larynx  are  to  be  detached  by  dividing  all  the 
structures  between  them  and  the  palate,  and  are  to  be  carefully 
preserved  for  subsequent  examination.  By  inverting  the  skull  the 
hard  palate  will  then  be  brought  into  view.] 

The  Hard  Palate  (Fig.  247,  lo)  is  continuous  with  the  soft 
palate,  but  its  mucous  membrane  is  much  more  dense,  and  is  in- 
separably united  in  great  part  with  the  periosteum  of  the  maxillary 
and  palate  bones.  The  mucous  membrane  presents  a  median  ridge 
indicative  of  the  foetal  division  of  the  parts,  and  is  thrown  into 
more  or  less  transverse  folds  near  the  anterior  part,  where  it  is 
prolonged  on  to  the  gums.  Numerous  mucous  glands  lie  imme- 
diately beneath  the  mucous  membrane,  and  open  upon  its  surface. 

The  descending  palatine  artery  will  be  found  emerging  from  its 
bony  canal  a  little  behind  and  internal  to  the  last  molar  tooth. 
From  this  point  it  runs  forwards  in  its  groove,  giving  branches 
outwards  to  the  gums  and  inwards  to  the  bone  and  mucous  mem- 
brane, and  anastomoses  in  front  with  the  naso-palatine  artery,  ^^hich 
appears  through,  the  foramen  of  Stenson.  It  is  accompanied  by  its 
vein,  some  lymphatics,  and  the  large  or  anterior  ixdatine  nerve. 
The  naso-iKilatine  nerves  pierce  the  foramina  of  Scarpa,  the  left  in 
front. 

The  Gums  (Fig.  244)  are  composed  of  dense  fibrous  tissue, 
covered  by  the  mucous  membrane  of  the  mouth  and  inseparably 
united  with  the  periosteum  of  the  alveolus.  They  are  prolonged 
into  the  sockets  of  the  teeth,  and  become  continuous  with  the 
periodontal  membrane  covering  them. 
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The  Teeth.  (Fig.  244)  of  the  upper  jaw  are  16  in  number,  viz., 
4  incisors,  2  canines,  4  bicuspids,  and  6  molars,  the  most  posterior 
molars  being  the  denies  sapientice  or  wisdom  teeth.  Each  tooth  con- 
sists of  a  crown,  a  neck,  and  a  fang,  and  upon  extracting  a  molar 
tooth  it  will  be  found  to  have  three  fangs,  two  being  on  the  outer 
(buccal)  and  one  on  the  iimer  (palatine)  side,  but  in  the  case  of  the 
wisdom  teeth  these  are  commonly  fused  together. 

The  teeth  of  the  lower  jaw  correspond  in  number  to  those  of  the 
upper  jaw,  but  have  been  necessarily  interfered  with  in  the  progress 
of  the  dissection.  The  lower  molar  teeth  differ  from  those  of  the 
ujDper  jaw  in  presenting  only  two  fangs,  placed  one  in  front  of  the 
other. 

The  Lips  (Fig.  244)  are  covered  externally  by  skin,  and  are  lined 
internally  by  mucous  membrane  containing  large  mucous  glands 
and  a  good  deal  of  lymphoid  tissue,  the  latter  sometimes  becoming 
hypertrophied  in  strumous  subjects.  Between  the  skin  and  mucous 
membranes  are  the  muscles  already  described  (p.  474) ;  some  intrinsic 
muscular  fibres  passing  from  skin  to  mucous  membrane  through 
the  thickness  of  the  lip  ;  the  labial  veins  and  lymphatics  ;  and  the 
coronary  arteries,  the  last  lying  near  the  free  border  of  the  lip  close 
to  the  mucous  membrane,  and  anastomosing  freely  across  the  middle 
line.  A  fold  of  mucous  membrane  called  the  frcenum  labii  connects 
each  lip  with  the  alveolus  in  the  median  line,  and  is  more  promi- 
nent in  the  upper  than  in  the  lower  lip. 

The  Superior  MaxilLxIRy  Nerve. 

[The  skull  being  placed  with  the  base  downwards,  a  cut  with  the 
chisel  is  to  be  carried  in  a  straight  line  from  the  sphenoidal  fissure 
to  the  foramen  ovale.  The  side  of  the  skull  is  then  to  be  sawn 
through  at  right  angles  to  the  first  incision,  meeting  it  at  the  fora- 
men ovale.  The  saw  being  then  placed  obliquely  on  the  malar  bone, 
so  that  the  incision  shall  pass  downwards  and  outwards  from  the 
lower  and  outer  angle  of  the  orbit,  the  cut  is  to  be  carried  into  the 
sphenu-maxillary  fissure.  The  piece  of  bone  will  now  be  detached 
and  may  be  removed,  and  with  the  bone-forceps  any  remaining  bone 
is  then  to  be  taken  away,  so  as  to  expose  the  whole  extent  of  the 
superior  maxillary  nerve.] 

The  Superior  Maxillary  iN'erve  (Fig.  244,  i)  (second  division 
of  the  5th)  leaves  the  cranium  at  the  foramen  rotundum,  and, 
having  crossed  the  upper  extremity  of  the  spheno-maxillary  fossa, 
traverses  the  infra-orbital  canal  and  appears  on  the  face  at  the  infra- 
orbital foramen.     It  gives  off"  the  following  branches  :— 


POSTERIOR  DENTAL  NERVES. 


1.  A  small  recurrent  filament  to  the  dura  mater  close  to  its  origin 
from  the  Gasserian  ganglion. 

2.  Temporo-malar  branch  (4),  which  enters  the  orbit  by  the 
spheno-maxillary  fissure,  piercing  the  uii striped  muscle  (orhitalis) 
bridging  the  cleft,  and  di\ddes  into  two  branches  (nialar  and 
temporal),  which  have  been  seen  in  the  dissection  of  the  face  and 
scalp. 

3.  Spheno-jjalatine  branches,  which   descend  into  the  spheno- 


Fig-.  244. 


maxillary  fossa  to  MeckeFs  ganglion  (6),  and  become  continuous 
with  the  descending  palatine  nerves  (p.  543). 

Posterior  dental  branches  (2),  which  supply  the  gum  and 
adjacent  portion  of  the  mucous  membrane  of  the  cheeks,  and  then 
enter  the  canals  on  the  posterior  aspect  of  the  upper  jaw,  to  supply 
the  molar  and  bicuspid  teeth  and  the  antral  mucous  membrane,  and  to 


Fig.  244. — Dissection  of  the  superior  maxillary  nerve  and  Meckel's  ganglion 
(from  Hirschfeld  and  Leveille). 


1.  Superior  maxillary  nerve. 

2.  Posterior  dental  nerves. 

3.  Inner  wall  of  orbit. 

4.  Temporo-malar  (cut), 
o.  Anterior  dental  nerve. 

6.  Meckel's  ganglion. 

7.  Vidian  nerve. 

8.  Sixth  nerve. 

9.  Carotid  branch  of  Vidian. 


10.  Superficial  petrosal  nerve. 

11.  Carotid  plexus  of  sympatheti3. 

12.  Lesser  petrosal  nerve. 

13.  Superior  cervical  ganglion. 

14.  Facial  nerve. 

15.  Internal  jugular  vein. 

16.  Chorda  tympani. 

17.  Glosso-piiaryngeal  nerve. 

18.  Jacobson's  nerve. 
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communicate  with  the  anterior  dental  nerve.  The  bicuspid  teeth 
are  sometimes  supplied  by  a  separate  branch,  the  middle  dental. 

4.  Anterior  dental  branch  (5),  which  arises  from  the  nerve  in  the 
infra-orbital  canal,  and  can  only  be  seen  by  laying  the  canal  open. 
It  descends  in  a  special  canal  in  the  wall  of  the  antrum  to  the 
incisor  and  canine  teeth,  and  has  a  communication  with  the  posterior 
dental  nerve.  It  gives  off  a  small  nasal  branch  to  the  mucous 
membrane  of  the  anterior  part  of  the  inferior  meatus  and  the 
adjacent  part  of  the  lloor  of  the  nasal  fossa. 

The  branches  of  the  dental  nerves  can  only  be  traced  to  the  teeth 
by  removing  the  outer  plate  of  the  alveolus,  but  the  expenditure  of 
time  and  trouble  necessary  for  this  will  not  be  repaid  by  the 
results. 

The  facial  branches  of  the  superior  maxillary  nerve  have  been  seen 
in  the  dissection  of  the  face  (p.  483). 

The  Infra-orbital  Artery  accompanies  the  superior  maxillary 
nerve.  It  is  the  terminal  branch  of  the  internal  maxillary  artery, 
and  gives  an  orbital  branch  to  anastomose  with  the  ophthalmic  ; 
and  an  anterior  dental  branch  which  accompanies  the  anterior 
dental  nerve  to  supply  the  teeth  and  antrum.  It  ends,  like  the 
nerve,  in  twigs  which  are  distributed  to  the  nose,  the  eyelid,  and 
the  upper  lip,  and  anastomoses  with  branches  of  tlie  ophthalmic, 
facial  and  temporal  arteries. 

The  infra-orbital  vein  communicates  with  the  facial  vein,  and 
ends  in  the  internal  maxillary  vein. 

The  Cavity  of  the  Nose. 

[In  making  a  section  of  the  nasal  cavities,  it  will  be  found  to  be 
almost  impossible  to  preserve  the  septum  and  the  turbinate  bones 
of  both  sides  uninjured  :  the  better  plan  therefore  is  to  preserve 
the  septum  carefully  at  the  expense  of  the  turbinate  bones  of  one 
side,  and  afterwards  to  remove  it  so  as  to  obtain  a  good  view  of 
the  turbinate  bones  and  meatus  of  the  nose  on  the  opposite  side. 
The  saw  being  placed  on  one  side  of  the  septum  and  parallel  to  it, 
is  to  be  carried  through  the  cribriform  plate  of  the  ethmoid  bone 
and  the  palatine  processes  of  the  maxillary  and  palate  bones,  and  the 
soft  palate  having  been  split  in  the  middle  line,  the  skull  will  be 
divided  into  two  portions,  one  of  which  can  be  used  for  the  examina- 
tion of  the  nose,  and  the  other  for  the  dissection  of  Meckel's 
ganglion,  etc.] 

The  Nasal  Fossae  are  two  long  passages  separated  by  the  septum 
narium,  and  extending  from  the  nostrils  or  anterior  nares  in  front  to 
open  into  the  pharynx  by  the  posterior  nares  behind.    In  the  recent 
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(  state  they  consist  of  a  framework  of  bone  and  cartilage  lined  with 
mucous  membrane. 

The  Septum  13'ariuni  (Fig.  247,  i)  is  a  vertical  plate,  which, 

I  upon  removal  of  the  mucous  membrane,  will  be  found  to  be  partly 
bony  and  partly  cartilaginous.    The  bones  entering  into  its  for- 

i  niation  are  the  crest  of  the  nasal  bone,  the  nasal  spine  of  the 
frontal  bone,  the  large  perpendicular  plate  of  the  ethmoid  bone, 
the  vomer,  a  part  of  the  rostrum  of  the  sphenoid  bone,  and  the 

1  crests  of  the  maxillary  and  palate  bones,  upon  which  the  vomer 

j  rests  below.  The  cartilage  of  the  septum  is  triangular  in  shape  :  it 
fits  into  the  interval  between  the  vertical  plate  of  the  ethmoid  and 
the  vomer,  and  extends  forward  to  become  connected  with  the 
lateral  cartilages  and  support  that  portion  of  the  nose  which  lies 
beyond  the  nasal  bones. 

The  whole  septum  may  be  bent  considerably  to  one  side  as  the 
result  of  congenital  malformation  or  of  violence,  and  the  cartilage 
may  be  perforated  either  congenitally  or  from  disease.  The  vomer 
presents  an  oblique  groove  for  the  naso-palatine  nerve,  which  will 
be  afterwards  seen  upon  the  opjjosite  side  of  the  bone. 

A  careful  examination  of  the  mucous  membrane  of  the  septum 
may  detect  a  minute  aperture  just  above  the  position  of  the  canal 
of  Stenson,  leading  into  a  blind  tube  which  represents  the  orgaii  of 
Jacohson,  a  structure  present  in  its  fully  developed  condition  in 
many  mammals. 

[The  septum  is  to  be  removed  piecemeal  with  the  bone-forceps,  so 
.  as  to  leave  the  mucous  membrane  on  the  opposite  side  untouched. 
'  The  naso-palatine  nerve  and  artery  may  be  seen  passing  from  behind 
forwards  to  the  anterior  palatine  foramen,  and  some  branches  of  the 
olfactor}^  nerve  may  also  be  detected  at  the  upper  part  of  the  mem- 
brane, if  putrefaction  is  not  too  far  advanced.  The  mucous  mem- 
brane is  then  to  be  detached  below  and  turned  up,  when  the  nasal 
cavity  will  be  exposed.] 

Each  nasal  fossa  presents  for  notice  an  inner  or  septal  wall,  an 
outer  wall,  a  roof,  and  a  floor.  The  inner  wall  has  just  been  de- 
scribed. The  outer  wall  (Fig.  2  45)  is  of  very  complex  form,  and  may 
be  divided  into  three  portions;  (1)  The  region  of  the  turbinated 
todies  and  the  recesses  beneath  these,  called  meatus,  (2)  The 
region  of  the  Atrium,  in  front  of  the  turbinated  bodies  ;  and  (3)  the 
post-meatal  region  between  the  posterior  extremities  of  the  turbinated 
bodies  and  the  nasal  portion  of  the  pharynx. 

The  Superior  Meatus  is  of  small  size  and  lies  near  the  posterior  and 
upper  part  of  the  outer  wall  below  the  small  superior  turbinated 
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body  ;  opening  into  it  is  the  aperture  of  the  posterior  ethmoidal  cells. 
(The  spheno-palatine  foramen  which  opens  into  the  meatus  in  tlie 
skeleton  is  here  covered  in  by  the  mucous  membrane.)  (Fig.  246,  a.) 

The  Middle  Meatus^  of  considerable  length,  presents  anteriorly  and 
close  to  the  attachment  of  the  turbinated  body,  the  opening  of  the 
infundibulum,  common  to  the  frontal  sinus  and  anterior  ethmoidal 
cells  ;  and  a  little  below  this  the  orifice  of  the  antrum.  A  second 
antral  aperture,  corresponding  to  the  gap  in  the  skeleton  behind  the 
unciform  process  of  the  ethmoid,  is  sometimes  present,  but  is  usually 
covered  in  by  mucous  membrane.     (Fig.  246,  g.) 

The  Inferior  Meatus,  the  largest,  contains  a  single  opening,  that 


of  the  nasal  duct,  about  half  an  inch  l)ehind  the  anterior  end  of  the 
turbinated  body  ;  this  aperture  is  very  small  and  may  be  either 
circular  or  slit-like.     (Fig.  246,  k.) 

The  regio'fi  of  the  atrium  is  quite  smooth,  and  lined  with  a 
mucous   membrane   bearing  ciliated  epithelium,  except    in  the 

Fig.  245. — Outer  wall  of  nasal  fossa  and  pharynx  (modified  from  'Merkel). 


1 .  Antral  openings  in  middle  meatus. 

2.  Middle  turbinated  bone  (cut). 

3.  Orifice  of  infundibulum. 

4.  Sphenoidal  sinus, 
o.  Atrium. 

6.  Sphenoid  bone. 

7.  Orifice  of  nasal  duct  beneath  cut 

inferior  turbinated  bone. 


8.  Tubal  prominence. 

9.  Yestibule. 

10.  Fossette  of  Eosenmiiller. 

12.  Eidge  corresponduig  to  Salpingo- 

piiaryngeus. 
14.  Eustacliian  tube. 
16.  Eidge  corresponding  to  levator 

palati. 
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k^estibular  portion  near  the  nostril,  where  the  surface  has  the  character 
jDf  skin,  and  is  beset  with  bristly  hairs.  Its  wall  is  jmrtly  bony, 
partly  cartilaginous.  The  post-meatal  region  is  also  smooth  and 
Icovered  with  ciliated  mucous  membrane.  Its  bony  wall  is  formed 
[by  the  internal  pterygoid  plate. 

The  Eoof  of  the  nasal  fossa  is  horizontal  in  the  middle,  where  it 
receives  the  branches  of  the 
olfactory  nerves,  but  slopes 
downwards  and  forwards  in 
front,  and  downwards  and 
backwards  behind.  A  little 
above  and  behind  the  su- 
perior meatus  it  presents  the 
orifice  of  the  sphenoidal  sinus. 

The  Floor  is  horizontal 
from  before  backwards,  and 
concave  from  side  to  side  ; 
its  mucous  lining  is  con- 
tinuous with  that  of  the 
pharyngeal  surface  of  the 
soft  palate. 

It  should  be  noticed  that 
the  orifice  of  the  Eustachian 

tube  is  close  to  the  posterior  extremity  of  the  inferior  turbinate 
body,  and  that  in  using  the  Eustachian  catheter,  the  point  of  tlie 
instrument  must  therefore  be  raised  before  it  can  enter  the  tube. 
The  Mucous  Membrane  lining  the  nasal  fossae  is  termed  the 


— The  outer  wall  of  the  nasal  fossa  in  the  skeleton  (from  "Wilson) . 


Fig.  246. 

1.  Frontal  bone. 

2.  Nasal  bone. 

3.  Crista  galli  of  the  ethmoid. 

4.  Cribriform  plate  of  the  ethmoid. 

5.  Part  of  the  sphenoidal  sinus. 

6.  Basilar  portion  of  the  sphenoid 

bone. 

7.  7.  Palatine  process  of  the  superior 

maxillary  bone. 

8.  Nasal  spine. 

9.  Palatine   process  of   the  palate 

bone. 

a.  Superior  turbinate  bone. 

b.  Superior  meatus. 

c.  A  probe  passed  into  the  posterior 

ethmoidal  cells. 

d.  Opening  of  the  sphenoidal  sinus 

into  the  superior  meatus. 


e.  Spheno-palatine  foramen. 
/.  Middle  turbinate  bone. 
(/.  Middle  meatus. 

h.  A  probe  passed  into  the  infundi- 

bulum  leading  from  the  frontal 
sinus  and  anterior  ethmoidal 
cells;  the  triangular  aperture 
immediatelj^  above  the  latter  is 
the  opening  of  the  antrum. 

i.  Inferior  turbinate  bone, 
/j,  k.  Inferior  meatus. 

I,  L  A  probe  passed  up  the  nasal 
duct. 

m.  Internal  pterygoid  plate. 
n.  Its  hamular  process. 
0.  External  pterygoid  plate. 
p,  Eoot  of  the  pterygoid  [trocess. 
q.  Posterior  palatine  foramina. 
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pituitarij  or  Schneiderian  memhixme,  and  is  thickest  over  the  turbi- 
nate bones,  particularly  the  lowest,  and  on  the  septum  ;  but  is  thin 
on  the  floor,  and  in  the  sinuses  connected  with  the  nose. 

Over  the  lower  and  hinder  part  of  the  iniddle  and  inferior 
turbinated  bodies  the  veins  of  the  mucous  membrane  are  much 


Fig.  247. 


dilated  and  very  thin  walled,  and  are  liable  to  give  way  in  con- 
ditions of  congestion.    Occasionally  the  thickened  tissue  in  this  j 
position  may  assume  a  polypoid  character,  and  if  snared  in  mistake 
for  a  true  polyp  serious  injury  may  follow. 

The  upper  part  of  the  mucous  membrane  both  on  the  outer  and 


Fig.  247. — Left  Olfactory  nerve,  with  its  distribution  on  the  septum  narium 

(from  Wilson) . 


1. 
2. 
3. 
4. 
5. 
6. 

7. 


9. 


Frontal  sinus. 
Nasal  bone. 

Crista  galli  of  ethmoid  bone. 
Sphenoidal  sinus  of  left  side. 
Sella  turcica. 

Basilar  process  of  sphenoid 

occipital  bone. 
Posterior   opening   of  the 

naris. 
Opening  of 

in  the 

pharj'nx. 
Soft  palate  divided  through 

middle. 


and 


right 


the  Eustachian  tube 
upper   part    of  the 

its 


10.  Cut  surface  of  the  hard  palate. 

a.  Olfactorj'  nerve. 

b.  Its  three  roots  of  origin. 

c.  The  olfactory  bulb. 

d.  Nasal  nerve  (ophthalmic  div.  of 

oth). 

e.  Naso -palatine   nerve   (from  the 

spheno-palatine  ganglion). 
The  anterior  palatine  foramen. 
(/.  Branches   of   the  naso-palatine 
nerve. 

h.  Anterior  and   posterior  palatine 

nerves. 

i.  Septum  narium. 
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inner  walls  of  the  nasal  fossa  has  been  named  the  Olfactory  Eegion, 
jfrom  the  fact  that  the  branches  of  the  olfactory  or  first  nerve  are 
|| distributed  to  it.  It  comprises  the  surface  corresponding  to  the 
superior  turbinated  body  and  the  upper  half  of  the  middle  turbinate 
[body,  and  the  opposed  portion  of  the  septum.  It  is  impossible  to 
'  distinguish  this  region  from  the  rest  by  the  naked  eye  except  imme- 
diately after  death,  but  the  mucous  membrane  is  of  a  yellow  colour 
in  the  recent  state.  Its  epithelium  is  of  the  columnar  variety,  and 
has  peculiar  spindle-shaped  cells  connected  with  the  terminations  of 
the  olfactory  nerve.  The  remainder  of  the  nasal  lining  has  columnar 
ciliated  cells,  except  in  the  neighbourhood  of  the  nostril,  where 
they  are  squamous  and  laminated  like  those  of  the  skin. 

The  Olfactory  IQ'erve  (Fig.  247,  a)  is  the  special  nerve  of  smell, 
and  its  branches,  which  are  derived  from  the  olfactory  hulh,  reach 
the  nasal  cavity  by  piercing  the  cribriform  plate  of  the  ethmoid 
bone,  and  are  distributed  to  the  olfactory  region,  i.e.^  upon  the 
superior  and  the  u|)per  half  of  the  middle  turbinate  bones,  and  the 
upper  third  of  the  septum. 

The  nerves  of  common  sensation  to  the  nose  are  derived  from 
Meckers  ganglion,  and  the  internal  nasal  branch  of  the  first  division 
of  the  fifth.    They  will  be  afterwards  dissected. 

[With  a  strong  pair  of  scissors  the  turbinate  bones  may  be  readily 
cut,  so  as  to  expose  the  several  openings  into  the  three  meatus. 
The  student  should  observe  the  small  size  of  the  openings  of  the 
antrum,  the  infundibulum,  and  the  ductus  ad  nasum.] 

The  Nasal  Duct  communicates  between  the  lacrymal  sac  and 
the  inferior  meatus  of  the  nose,  and  is  directed  downwards  and  slightly 
backwards,  and  may  incline  slightly  either  inwards  or  outwards 
according  to  the  lesser  or  greater  breadth  of  the  nasal  passage.  It 
grooves  the  superior  maxillary,  lacrymal,  and  inferior  turbinate 
bones,  and  consists  of  a  fibrous  tube,  lined  with  mucous  membrane 
having  a  ciliated  epithelium.    Its  nasal  opening  is  seen  in  Fig.  245. 

The  nasal  branch  of  the  fifth  nerve  (ophthalmic  division)  (Fig. 
274,  d)  may  be  found  in  a  groove  on  the  under  surface  of  the 
nasal  bone  in  its  passage  from  the  orbit  to  the  face  ;  in  its  course 
it  gives  a  branch  to  the  septum,  before  emerging  between  the  nasal 
bone  and  the  superior  lateral  cartilage. 

Dissection  of  Meckel's  Ganglion,  etc. 

Before  beginning  this  dissection,  the  student  should  ascertain 
the  position  of  the  spheno-palatine  foramen  (Fig.  246,  e),  opposite 
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to  which  the  spheno -palatine  ganglion  is  placed,  and  through 
which  the  spheno-palatine  vessels  and  naso-palatine  nerve  enter  the 
nose.  It  will  be  found  in  the  post-meatal  region,  immediately 
behind  and  a  little  above  the  posterior  end  of  the  middle  turbinated 
body.     It  is  closed  by  mucous  membrane  in  the  recent  state. 

[The  mucous  membrane  lining  the  vertical  plate  of  the  palate 
bone  is  to  be  removed,  without  injuring  the  underlying  vessels  and 
nerves  passing  through  the  spheno-palatine  foramen.  It  must  also 
be  taken  away  from  the  back  of  the  floor  of  the  nasal  fossa,  and 
from  the  roof  of  the  mouth  behind  the  level  of  the  posterior  dental 
foramen,  in  doing  which  the  terminal  branches  of  the  descending 
palatine  nerve  will  be  exposed,  and  may  be  traced  forward  to  the 
hard  palate  and  backwards  to  the  soft  palate.  The  hard  palate  is 
next  to  be  chipped  away  behind  the  level  of  the  posterior  palatine 
foramen  ;  the  descending  palatine  nerves  and  vessels  may  then  be 
easily  exposed  by  cutting  away  with  the  chisel  the  thin  plate  of  bone 
covering  them,  in  a  line  between  the  spheno-palatine  foramen  and 
the  posterior  palatine  foramen.  By  following  up  the  descending 
palatine  nerve,  Meckel's  ganglion  will  he  found  opposite  the 
spheno-palatine  foramen.  By  chipping  away  parts  of  the  body  of 
the  sphenoid  and  other  bones  surrounding  the  space  in  which  the 
ganglion  lies,  two  l)ranches  may  be  traced  up  from  the  ganglion  to 
the  superior  maxillary  nerve,  and  the  Vidian  nerve  may  perhaps 
be  followed  backwards  through  the  Vidian  canal.] 

The  Spheno-palatine,  or  Meckel's  Ganglion  (Fig.  248,  i)is 
a  minute  pinkish  body  situated  in  the  spheno-maxillary  fossa 
opposite  the  spheno-palatine  foramen.  It  is  connected  with  the 
superior  maxillary  nerve  by  two  branches  (p.  535)  (which  probably 
pass  into  the  palatine  nerves  without  any  important  communication 
with  the  ganglion  cells) ;  with  the  facial  nerve  and  with  the  sym- 
pathetic upon  the  internal  carotid  artery  by  the  Vidian  nerve 
(Fig.  244)  ;  and  gives  off  branches  of  distribution  to  the  orbit, 
palate,  pharynx,  and  nasal  passage. 

The  Branches  (Fig.  248)  of  the  ganglion  are  ascending,  de- 
scending, internal,  and  posterior. 

1.  The  ascending  brandies  are  two  or  three  of  ver}^  small  size, 
which  pass  to  the  periosteum  of  the  orbit  through  the  spheno- 
maxillary fissure,  some  piercing  the  inner  wall  of  the  orbit  to  reach 
the  posterior  ethmoidal  and  sphenoidal  cells. 

2.  The  descending  branches,  three  in  number,  go  to  the  palate, 
and  are  accompanied  by  branches  of  the  internal  maxillary  vessels. 
They  are  probably  in  direct  continuation  with  the  so-called  ganglionic 
branches  c»f  the  superior  maxillary  nerve. 

The  anterior  or  great  loalatine  nerve  (14)  descends  through  the 
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posterior  palatine  canal  to  the  hard  palate,  where  it  forms  a  junc- 
tion with  the  naso-palatine  nerve  passing  through  the  anterior 
])alatine  canal  (Fig.  247,  g),  and  supplies  the  mucous  membrane. 
Whilst  in  the  canal  the  nerve  gives  off  inferior  nasal  branches  to  the 


mucous  membrane  over  the  inferior  turbinate  body  and  the  middle 
and  inferior  meatus. 

The  middle  or  external  2)alatine  nerve  (t6)  is  very  small,  and 
descends  to  the  soft  palate  and  tonsil. 

The  posterior  ov  small  palatine  nerve  (17),  really  a  branch  of  the 
facial  nerve  passing  through  the  ganglion,  descends  through  a  small 
canal  behind  the  great  nerve,  and  is  distributed  to  the  soft  palate 
and  uvula. 


Fig.  248. — Meckel's  ganglion  and  its  branches  (from  Hirschfeld  and 

Leveille). 


1 .  Spheno-palatine  ganglion  (Meckel) . 

2.  Superior  turbinate  bone. 

3.  Vidian  nerve. 

4.  Nasal  branches. 

o.  Carotid  artery  in  temporal  bone. 

6.  Middle  turbinate  bone. 

7.  Grreater  superficial  petrosal  nerve 

joining  the  facial. 

8.  Naso-palatine  nerve  (cut). 

9.  Carotid  branch  of  Vidian. 


10.  Inferior  turbinate  bone. 

1 L  Pharyngeal  nerve. 

12.  Inferior  nasal  branches. 

13.  Pter5'goideus  externus. 

14.  Anterior  or  great  palatine  nerve. 

15.  Tensor  palati. 

16.  Middle  or  external  palatine  nerve. 

17.  Posterior  palatine  nerve. 
19.  Levator  palati  (cut). 
21.  Pterygoideus  internus. 
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3.  The  internal  branches  pass  through  the  spheno-palatine  fora 
men  to  the  nose,  and  are  the  superior  nasal  and  the  naso-palatint 
nerves. 

The  siqjerior  nasal  branches  (4)  supply  the  mucous  membrane  oi 
the  upper  and  middle  turbinate  bodies  and  of  the  superior  meatus. 

The  naso-palatine  nerve  (8)  passes  through  the  sjDheno-palatine 
foramen  and  crosses  the  rouf  of  the  nasal  fossa  to  the  septum,  aloner 
which  it  passes  through  a  groove  in  the  vomer  to  the  anterio 
palatine  canal.  In  the  canal  the  left  nerve  lies  in  front  of  the  naso- 
palatine arteries,  and  the  right  behind  them,  and  both  descend 
through  the  foramina  of  Scarpa  to  the  front  of  the  hard  palate  to 
unite  with  the  great  palatine  nerve  (Fig.  247,  e). 

4.  The  posterior  branches  are  the  Vidian  and  the  ptery go-palatine 
nerves. 

The  Vidian  nerve  (3)  runs  through  the  Vidian  canal  in  the 
pterygoid  process,  and  divides  into  the  great  superficial  petrosal 
and  the  great  deep  petrosal  branches. 

The  great  sujjerjicial  petrosal  branch  (7)  pierces  the  cartilage 
which  fills  up  the  foramen  lacerum  medium  basis  cranii,  and  runs 
in  a  groove  on  the  surface  of  the  petrous  portion  of  the  temporal 
bone  to  the  hiatus  Fallopii,  through  which  it  passes  to  join  the 
facial  nerve.  It  communicates  also  with  the  glosso-pharyngeal 
through  Jacobson's  nerve. 

The  great  deep  petrosal  branch  (9)  joins  the  sympathetic  plexus 
upon  the  internal  carotid  artery. 

The  p)terijgo-p)alatine  or  pharyngeal  nerve  (11)  is  very  small.  It 
passes  through  the  pterygo-palatine  canal  to  the  mucous  membrane 
of  the  upper  part  of  the  pharynx,  and  sends  filaments  through  the 
cartilage  filling  the  foramen  lacerum  medium. 

The  Internal  Maxillary  Artery  gives  off  five  branches  in 
the  spheno-maxillary  fossa  :  descending  palatine,  Vidian,  pterygo- 
palatine, spheno-palatine,  and  infra-orbital,  the  last  of  which  has 
been  already  examined.  All  of  these  are  accompanied  by  branches 
of  Meckel's  ganglion. 

1.  The  posterior  or  descending  palatine  artery  accompanies  the 
great  palatine  nerve  through  the  posterior  palatine  canal.  It 
gives  branches  which  descend  through  the  smaller  palatine  canals 
to  the  soft  palate  and  uvula,  and  then  runs  forward  on  the  hard 
palate,  supplying  it,  and  anastomosing  with  the  naso-palatine  artery 
in  the  anterior  palatine  canal. 

2.  The  Vidian  artery  accompanies  the  nerve  through  the  Vidian 
canal,  and  supplies  the  upper  part  of  the  pharynx  and  the  Eusta- 
chian tube. 


THE  EAR. 
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^^■f   3.  The  pterijgo-palatine  artery  is  very  small,  and  runs  backwards 
';lirough  the  pterygo-palatine  canal  to  supply  the  upper  part  of  the 
pharynx,  the  Eustachian  tube,  and  the  sphenoidal  sinus. 
I    4.  The  superior  nasal  or  spheno-palatine  artery  enters  the  nose  by 
Ghe  spheno-palatine  foramen.     It  gives  a  naso-palatine  branch,  and 

^  ismaller  branches  to  the  mucous  membrane  of  the  upper  part  of  the 

5  icavity,  Avhich  anastomose  with  the  anterior  and  posterior  ethmoidal 
branches  of  the  ophthalmic  artery.  The  naso-palatine  branch  runs 
dowii  the  septum  of  the  nose  with  the  naso-palatine  nerve  ;  it 
isupplies  the  septum,  and  anastomoses  with  the  artery  of  the 

'  septum  from  the  facial  trunk,  and  w^ith  the  descending  palatine 
artery  after  passing  through  the  foramen  of  Stenson  in  the  anterior 
palatine  canal. 

I  The  veins  correspond,  and  open  into  the  internal  maxillary  vein 
and  pterygoid  plexus. 

The  Otic  Ganglion. 

[If  the  part  is  not  too  much  decomposed,  the  otic  ganglion  may 
be  exposed,  from  within,  on  the  side  upon  which  the  internal  ptery- 
goid muscle  has  not  been  cut  away.  The  levator  palati  muscle  and 
the  Eustachian  tube  are  to  be  carefully  removed,  when  upon  the 
inner  surface  of  the  pterygoid  muscle  will  be  found  the  nerve  to  that 
muscle,  and  this  if  traced  upwards  will  lead  to  the  ganglion.] 

It  has  been  described  on  p.  507. 


The  Ear. 

The  Meatus  Auditorius  Externus  may  be  examined  on  the 
sections  made  to  separate  the  anterior  part  of  the  skull,  wdth  the 
pharynx,  from  the  posterior  segment  (p.  514).  It  is  a  canal  about 
an  inch  and  a  quarter  in  length,  directed  inwards  along  the  transverse 
axis  of  the  cranium,  narrowest  in  the  middle,  and  slightly  curved  in 
its  course  with  the  convexity  upwards.  It  is  closed  internally  by 
the  membrana  tympani  and  membrane  of  Shrapnell ;  and  owing  to 
the  inclination  of  the  axis  of  the  membrane  downwards  and  for- 
wards, the  lower  wall  is  longer  than  the  upper,  and  the  anterior 
than  the  posterior,  a  point  to  be  recollected  in  extracting  impacted 
foreign  bodies.  The  framework  of  the  outer  two-fifths  is  composed 
of  the  cartilage  of  the  pinna ;  that  of  the  inner  three-fifths  of  bone 
(petrosa).  It  is  lined  with  skin,  which  is  intimately  adherent  to  the 
periosteum  in  the  bony  part  of  the  canal  and  presents  hairs  and 

H.  N  N 


546 


THE  TYMPANUM. 


ceruminons  glands  in  the  cartilaginous  segment.  A  layer  of  cuticle 
is  reflected  on  to  the  fibrous  membrana  tympani.  The  meatus  receives 
arteries  from  the  posterior  auricular  branch  of  the  external  carotid,  the 
auricular  branch  of  the  internal  maxillary,  and  the  anterior  auricular 
branch  of  the  temporal.  Its  nerves  are  derived  from  the  great 
auricular,  the  auriculo-temporal,  and  the  auricular  branch  of  the 
vagus.  The  deep  portion  of  the  passage  is  related  above  to  the 
middle  fossa  of  the  cranium,  in  front  and  below  to  the  glenoid  fossa 
and  vaginal  process,  and  behind  to  the  mastoid  process. 


The  Tympanum. 

[If  the  tympanum  has  not  been  damaged  in  the  previous  dis- 
sections, an  attempt  may  be  made  to  trace  the  facial  nerve  through  j 
the  temporal  l)one  in  the  following  manner.    The  base  of  the  skull  ] 
being  turned  upv\'ard,  the  saw  is  to  be  carried  through  a  line  drawn  ; 
from  the  stylo-mastoid  foramen  to  the  foramen  ovale  ;  or  a  more 
complete  view  may  be  obtained  by  making  a  vertical  saw-cut  in 
the  skull,  in  a  line  from  the  interval  between  the  external  auditory  i 
meatus  and  the  anterior  border  of  the  mastoid  process  towards  the 
internal  auditory  meatus,  until  the  posterior  part  of  the  aqueduct  of 
Fallopius  and  the  stylo-mastoid  foramen  are  opened.    The  rest  of 
the  bone  surrounding  the  aqueduct  is  then  to  be  chipped  away  with 
bone  forceps.    By  either  of  these  cuts  the  tympanum  will  be  divided, 
and  it  will  be  possible  to  examine  its  walls  and  ossicula,  together 
with  the  seventh  nerve  and  the  chorda  tympani.] 

The  Tympanum  or  Middle  Ear  is  an  air-containing  chamber 
situated  above  the  jugular  fossa,  and  intervening  between  the  exter- 
nal auditory  meatus  and  the  labyrinth.  It  is  lined  with  mucous 
membrane  continuous  with  that  of  the  pharynx,  and  communicates 
in  front  with  the  Eustachian  tube  (by  which  air  is  admitted  from 
the  nasal  portion  of  the  pharynx),  and  behind  with  the  mastoid  cells 
through  the  mastoid  antrum.  Its  transverse  diameter  is  very 
narrow,  from  I  to  3  lines,  but  its  greatest  antero-posterior  and  ver- 
tical diameters  exceed  half  an  inch  (average  7^  lines). 

Its  outer  ivall  consists  partly  of  bone,  partly  of  membrane.  The 
membrana  tympani,  a  fibrous  structure,  is  fixed  into  a  narrow  groove 
in  an  incomplete  bony  ring,  the  annulus  tympaniciis ,  and  is  con- 
nected to  the  roof  of  the  tympanum  at  the  point  of  deficiency  {notch 
of  Rivini)  in  the  annulus  by  the  membrane  of  ShrapneU,  or  mem- 
brana flaccida.  The  outer  wall  close  to  the  annulus  presents  three 
apertures,  (1)  the  Glaserian  fissure  above,  which  transmits  the  laxa- 
tor  tympani  muscle  and  the  anterior  tympanic  artery,  and  lodges  the 
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processus  gracilis  of  tlie  malleus  ;  (2)  the  iter  chordce  ^osterius,  close 
to  the  posterior  part  of  the  tympanic  ring,  for  the  entrance  of  the 
chorda  tympani  from  the  aqueductus  Fallopii ;  (3)  the  iter  chordce 


Fig.  249.  Fig.  250. 


6 


anterias  or  canal  of  Huguier,  an  aperture  in  front  of  the  Glaserian 
fissure  for  the  exit  of  the  chorda  tympani. 

The  memhrana  tympani  is  almost  perfectly  circular,  about  |-ths  of 
an  inch  in  diameter,  and  looks  outwards,  downwards,  and  forwards, 
forming  an  acute  angle  with  the  inferior  and  anterior  walls.  The 
handle  of  the  malleus  runs  vertically  downwards  on  the  inner  side  of 
the  fibrous  layer  between  this  and  the  tympanic  mucous  Layer,  and 
is  attached  by  its  extremity  to  the   umbilicus  or  centre  of  the 


Fig.  249. — Outer  wall  of  the  tympanum. 


1.  Attic  of  tympanum. 

2.  Ligaments  of  malleus. 
1-5.  Head  of  malleus. 

4.  Tendon  of  tensor  tympani. 

5.  Chorda  tympani. 


6.  Memhrana  tympani. 

7.  Handle  of  malleus. 

9.  Facial  nerve  in  aqueductus  Fal- 
lopii. 


Fig.  250. — The  ossicula  auditus  (from  Wilson). 

A.  Incus.  C.  Incus,  malleus,  and  stapes  arti- 

3.  Processus  longus.  culated. 

B.  Malleus.  D.  Stapes. 

1.  Processus  graciUs.  E.  Ease  of  stapes. 

2.  Processus  brevis. 

N  N  2 
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membrane,  while  the  lesser  process  of  the  malleus  forms  a  projec- 
tion at  the  upper  end  of  the  membrane.  The  external  face  of  the 
membrane  is  always  concave,  and  when  examined  by  reflected  light 
shows  two  bright  points,  one  above,  circular,  corresponding  to  the 
point  of  the  processus  brevis,  the  other  triangular,  extending  down- 
wards and  forwards  with  its  apex  at  the  imibilicus. 

The  membrane  consists  of  an  outer  cuticular  layer  continuous 
with  the  cutaneous  lining  of  the  external  auditory  meatus ; 
a  middle  fibrous  layer,  the  memhrana  propria,  composed  of  radiating 
and  circular  fibres  ;  and  an  inner  mucous  layer,  continuous  with  the 
mucous  membrane  of  the  tympanum  and  lined  with  squamous  non- 
ciliated  epitheliuui.  It  is  reflected  over  the  handle  and  lesser 
process  of  the  malleus  and  over  the  chorda  tympani.  The  mem- 
brane of  Shrapnell  consists  of  the  cuticular  and  mucous  layers  only. 

The  inner  wall  (Fig.  251)  corresponds  to  the  labyrinth  and  a  small 
portion  of  the  carotid  canal.    It  presents  many  points  for  notice  : — 

1.  The  loromontory  (ii),  an  eminence  formed  by  the  first  turn 
of  the  cochlea  and  grooved  by  the  branches  of  Jacobson's  nerve  ;  its 
summit  approaches  within  a  line  or  two  of  the  tympanic  membrane. 

2.  Iho,  fenestra  ovalis  (6),  an  oval  aperture  with  a  long  horizontal 
axis,  placed  immediately  above  the  promontory.  It  is  occupied  by 
the  base  of  the  stapes  and  opens  into  the  vestibule. 

3.  The  fenestra  rotunda  (19),  a  somewhat  triangular  aperture 
looking  backwards  and  outwards  and  lying  at  the  back  of  the  pro- 
montory. It  is  closed  by  a  membrane  {memhrana  secundaria)  and 
communicates  with  the  scala  tympani  of  the  cochlea. 

4.  The  2^osterior  pijramid  (8),  situated  behind  the  fenestra  ovalis, 
and  united  to  the  pjromontory  by  a  narrow  bridge  of  bone.  It  is  hollow, 
perforated  at  its  extremity,  and  transmits  the  stapedius  muscle. 

5.  The  anterior  ijyramid  (3),  projecting  from  the  junction  of  the 
anterior  and  inner  walls  in  front  of  the  fenestra  ovalis  and  above  the 
Eustachian  tube.    It  transmits  the  tensor  tympani  muscle. 

6.  A  ridge  corresponding  to  the  aqueductus  Fallopii  (i).  This 
runs  upw^ards  behind  the  promontory,  and  then  curves  forwards 
immediately  above  the  foramen  ovale,  where  it  is  less  distinct  and 
may  not  be  distinguishable. 

7.  A  ridge  corresponding  to  the  external  semicircular  canal. 
Horizontal,  placed  above  the  foramen  ovale  and  horizontal  portion 
of  the  aqueductus  Fallopii. 

The  anterior  ivall  presents  the  opening  of  the  Eustachian  tube, 
which  is  separated  from  the  canal  for  the  tensor  tympani  by  a 
septum  of  bone,  the  processus  cochleariformis. 

The  posterior  wall  contains  the  opening  of  the  mastoid  antrum. 
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which  leads  to  the  mastoid  cells.  Against  it  rests  the  short  process 
of  the  incus. 

The  ^oor,  narrow  and  irregular,  lies  above  the  jugular  fossa  and 
is  pierced  by  Jacobson's  nerve. 

The  roof  is  a  thin  portion  of  bone,  separating  the  tympanum  from 


Fig.  251. 
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Fig.  251. — Inner  wall  of  the  tympanum  (after  Poirier). 


1.  Eidge   corresponding    to  aque- 

ductus  Fallopii. 

2.  Mastoid  cells. 

3.  Anterior  pyramid. 

4.  Mastoid  antrum. 

5.  Groove  for  small  superficial  petro- 

sal nerve. 

6.  Fenestra  ovalis. 

7.  Canal  for  tensor  tympani. 

8.  Posterior  pyramid. 

9.  Groove  for  twig   to  Eustachian 

tube. 

10.  Ditto  to  fenestra  ovalis. 


11.  Promontory. 

12.  Sub-pyramidal  fossette. 

13.  Eustachian  tube. 

14.  Facial  nerve  in  aqueductus  Fal- 

lopii. 

15.  Groove  for  Jacobson's  nerve. 

16.  Jugular  fossa. 

17.  Aperture  of  entry  of  Jacobson's 

nerve  in  floor. 

18.  Groove  for  twig  to  fenestra  ro- 

tunda. 

19.  Fenestra  rotunda. 
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the  middle  fossa  of  tlie  cranium.  The  upper  portion  of  the  tympanic 
cavity  between  the  ossicles  and  the  roof  is  called  the  attic.  It  is 
subdivided  into  two  parts,  anterior  and  posterior,  by  the  suspensory 
ligament  of  the  malleus. 

The  Aqueduct  of  Fallopius  (i),  or  canal  for  the  facial  nerve,  forms 
a  slight  projection  curving  behind  the  pyramid  and  is  continued 
above  the  fenestra  ovalis,  between  it  and  the  eminence  of  the  ex- 
ternal semicircular  canal.  It  extends  from  the  bottom  of  the 
meatus  auditorius  internus  to  the  stylo-mastoid  foramen,  its  course 
being  at  first  outwards  to  the  inner  wall  of  the  tympanum,  and 
then  backwards  along  the  upper  part  of  the  wall,  lastly  downwards 
to  the  stylo-mastoid  foramen.  Lying  in  a  bend  at  the  upper  part 
of  the  canal  is  the  intumescentict  gangliformis,  an  enlargement  of 
the  facial  nerve  at  the  point  where  it  is  joined  by  the  petrosal 
nerves  through  the  hiatus  Fallopii.  The  facial  nerve  as  it  descends 
behind  the  tympanum  gives  off  the  chorda  tympani  and  a  minute 
branch  to  the  stapedius  muscle  (Fig.  244,  14). 

The  Gliorclct  Tympcmi  (Fig.  234,  9)  enters  the  tympanum  just 
below  the  pyramid,  and  passes  forward  across  the  membrana 
tympani,  between  the  handle  of  the  malleus  and  the  long  process 
of  the  incus,  to  the  canal  of  Huguier,  by  wdiich  it  leaves  the 
temporal  bone  to  join  the  lingual  nerve  (p.  495).  It  is  invested 
by  a  reflection  of  the  mucous  membrane  of  the  tympanum,  which 
projects  into  the  tympanic  cavity. 

The  Ossicula  Auditus  (Fig.  250)  are  the  malleus,  incus,  and 
stapes. 

The  Malleus  (hammer)  (b)  consists  of  a  head,  neck,  handle 
(manubrium),  and  two  processes  (processus  gracilis  and  processus 
brevis).  The  head  looks  upwards  and  articulates  by  its  internal 
and  posterior  aspect  with  the  body  of  the  incus  ;  the  mamibrium  is 
inserted  between  the  mucous  and  fibrous  layers  of  the  membrana 
tympani,  and  is  directed  downwards  and  slightly  forwards,  its 
extremity  reaching  to  the  umbilicus  ;  the  2^'^^ocessns  gracilis  passes 
forw^ards  and  somewhat  downwards,  and  is  inserted  into  the  Glase- 
rian  fissure  ;  the  processus  hrevis  gives  attachment  to  the  tensor 
tympani  muscle,  and  rests  against  the  upper  part  of  the  membrana 
tympani. 

The  Incus  (anvil)  (a)  consists  of  a  body  and  two  processes.  The 
body  articulates  with  the  head  of  the  malleus  ;  the  sJiort  process  is 
attached  to  the  margin  of  the  orifice  of  the  mastoid  antrum  ;  the  long 
process  is  nearly  parallel  to  the  handle  of  the  malleus,  and  has  at 
its  extremity  a  small  nodule  of  bone,  the  os  orhiculare,  separate  in 
the  foetus,  which  articulates  with  the  stapes. 
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The  Stapes  (stirmp)  (D)lias  a  small  head  and  neck,  connected  to 
a  relatively  long  oval  base  by  two  crura.     It  is  articulated  by  its 
1  head  with  the  long  vertical  process  of  the  incus,  and  being  at  right 
i  angles  to  this  is  almost  horizontal  in  position.     The  base  is  attached 
1   to  the  fenestra  ovalis,  but  not  quite  closely,  both  the  base  of  the 
stapes  and  the  margin  of  the  fenestra  ovalis  being  coated  with 
hyaline  cartilage,  and  the  two  surfaces  united  by  elastic  fibres. 
The  neck  gives  attachment  to  the  small  stapedius  muscle. 
I      The  articulation  of  the  ossicula  to  one  another  takes  place  l)y  means 
of  small  capsular  joints  with  synovial  membranes.    Their  attach- 
ment to  the  walls  of  the  tympanum  is  strengthened  by  minute 
ligaments,  three  of  which  are  fixed  to  the  malleus  and  one  to  the 
incus. 

The  Muscles  of  the  Tympanum  are  two  in  number,  viz.,  the 
i  tensor  tympani  and  stapedius  ;  and  some  anatomists  add  a  laxator 
tympani,  and  laxator  tympani  minor. 

The  Tensor  Tympani  (Fig.  234,  2)  arises  from  the  cartilaginous 
Eustachian  tube  and  the  adjoining  surface  of  the  sphenoid,  and 
I  runs  backwards  in  a  distinct  canal  above  the  processus  coch- 
leariformis,  round  the  margin  of  which  it  bends  as  over  a  pulley, 
to  be  inserted  into  the  root  of  the  handle  and  the  processus  brevis 
of  the  malleus.  It  is  supplied  by  a  branch  of  the  3rd  division  of 
the  5th  nerve. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and 
emerges  from  its  apex  to  be  inserted  into  the  neck  of  the  stapes. 
It  is  supplied  by  a  branch  of  the  facial  nerve. 

The  Laxator  tijnipani  is  inconstant.  It  consists  of  a  few  fibres 
arising  from  the  spine  of  the  sphenoid,  and  passing  through  the 
Glaserian  fissure  to  be  inserted  into  the  neck  of  the  malleus. 
I  As  the  malleus  and  incus  swing  together  round  an  antero- 
posterior axis,  any  movement  inwards  of  the  membrana  tympani 
must  produce  a  similar  though  slighter  movement  inwards  of  the 
base  of  the  stapes,  and,  the  cavity  of  the  inner  ear  being  filled  with 
!  fiuid,  a  corresponding  bulging  of  the  secondary  membrane  of  the 
tympanum  closing  the  fenestra  rotunda  must  result. 

The  Inner  ear  or  labyrinth.  (Fig.  252)  consists  of  three 
portions,  the  vestibule,  three  semicircular  canals,  and  the  cochlea. 
The  bony  Vestibule  (3)  is  a  little  chamber  receiving  the  openings 
of  the  semicircular  canals  and  of  the  scala  vestibuli  of  the  cochlea, 
and  is  connected  with  the  tympanum  by  means  of  the  fenestra 
ovalis.  It  contains  a  membranous  vestibule  divided  into  two  sacs, 
the  utricle  and  saccule,  upon  which  are  distributed  branches  of 
the  auditory  nerves ;  the  utricle  receives  the  membranous  semi- 
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circular  canals^  the  saccule  communicates  with  the  scala  media  of 
the  cochlea  by  a  short  tube,  the  canalis  reuniens,  and  the  two  sacs 
are  brought  into  connection  by  two  little  tubes,  which  unite  and 


Fig.  252. 
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are  prolonged  outwards  in  the  aqueductus  vestibuli  as  the  saccus 
en  dolymphaticus. 

The  Cochlea  (Fig.  254)  is  a  tube  coiled  into  a  helicoid  spiral 
with  two  and  a  half  turns,  around  an  axis  or  modiolus,  the  base  of 
which  forms  part  of  the  bottom  of  the  internal  auditory  meatus, 
and  admits  the  cochlear  filaments  of  the  auditory  nerve.  The 
apex  points  forwards  and  inwards.  Its  tube  is  divided  into  three 
scalee  by  bony  and  membranous  septa  (the  lamina  spiralis  ossea 
et  memhranacea  and  the  membrane  of  Reissner)  ;  the  scala  vestibuli 
opens  into  the  bony  vestibule ;  the  scala  tympani  is  separated  from 


Eig.  252. — Scheme  of  auditory  apparatus  (after  Poirier). 


1.  Malleus. 

2.  Incus  (line  passes  through  attic) . 

3.  Perilymph  in  vestibule. 

4.  Utricle. 

5.  Superior  semicircular  canal. 

6.  Saccule. 

7.  Auditory  nerve. 

8.  Saccus  endolymphaticus. 

9.  Membrana  cochlese  (canalis  coch- 


leae). 

10.  Cochlea. 

11.  Aqueductus  cochleae. 

12.  Eustachian  tube. 

13.  Scala  tympani. 

14.  Fenestra  rotunda. 

15.  Stapes. 

16.  Membrana  tympani. 

17.  External  auditory  meatus. 
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the  tympanum  by  the  membrana  secundaria,  and  communicates  at 
its  distal  extremity  with  the  scala  vestibuli  ;  and  the  scala  media, 
which  belongs  to  the  membranous  labyrinth,  communicates  with 

Fig.  253. 


the  saccule.  The  cochlear  nerves  are  distributed  upon  complex 
terminal  structures  (organ  of  Corti)  in  connexion  with  the  scala 
media  (Fig.  253). 

The  Semicircular^  Canals  are  called  external,  superior,  and  posterior. 


Fi?.  254. 


Fig.  253. — Section  of  coil  of  cochlea  (from  Wilson). 

SV.  Scala  vestibuli.  Co,  Organ  of  Corti. 

i?.  Membrane  of  Reissner.  b.  Membrana  basilaris. 

CC.  Canalis  cochleae.  Iso.  Lamina  spiralis  ossea. 

lis.  Limbus  laminae  spiralis.  (/s.  Cochlear  nerve  with  ganglion. 

t.  Membrana  tectoria.  ST.  Scala  tympani. 
Isp.  Ligamentum  spirale. 

Fig.  254. — Vertical  section  of  the  cochlea  of  a  calf  (from  "Wilson). 
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Each  presents  an  ampulla  at  one  extremity,  and  the  non-ampullated 
extremities  of  the  posterior  and  superior  canals  join  together,  so 
that  there  are  only  five  vestil)ular  openings  for  three  canals.  Within 
the  bony  tubes  are  the  membranous  semicircular  canals,  which  open 
into  the  utricle,  and  branches  of  the  auditory  nerve  are  distributed 
upon  their  ampullae.  The  membranous  labyrinth  contains  a  fluid 
called  e7idolymph,  and  is  separated  from  the  bony  labyrinth  by  a 
distinct  space  occupied  by  a  fluid  called  perilymph. 

• 

The  Superficial  Anatomy  of  the  Tongue. 

[The  tongue  and  larynx,  which  were  laid  aside,  are  to  be  examined, 

without  separating  them  from  one  another. 
The  branches  of  nerves  and  the  several 
muscles,  which  were  necessarily  divided 
in  removing  the  tongue,  are  to  be  identified 
before  the  examination  of  the  organ  itself 
is  proceeded  Avith.] 

The  Tongue  (Fig.  255)  is  connected 
with  the  OS  hyoides,  styloid  process,  lower 
jaw,  soft  palate,  and  pharynx  by  its 
extrinsic  muscles  (p.  501)  ;  and  with  the 
epiglottis  and  floor  of  the  mouth  by  reflec- 
tions of  mucous  membrane.  It  is  sup- 
ported below  by  the  mylo-hyoids  and 
anterior  bellies  of  the  digastrici,  and  is 
closely  related  to  the  sublingual,  sub- 
maxillary and  apical  salivary  glands. 

Its  dorsal  surface  is  covered  by  papillse 
on  its  anterior  two-thi*rds,  and  presents 
the  prominences  and  orifices  of  nu- 
merous mucous  glands  and  follicles  be- 
hind.    The  under  surface  is  smooth,  and 


Fig.  255. — The  tongue  with  its  papilla)  (from  Wilson). 


1.  The  raphe,  which  sometimes  bi- 

fm'cates  on  the  dorsum  of  the 
tongue,  as  in  the  figure. 

2,  2.  Lobes    of   the    tongue  ;  the 

rounded  emmences  on  this 
part,  and  near  its  tip,  are 
the  papilla)  fungiforjnes.  The 
smaller  papillae,  among  which 
the  former  are  dispersed,  are 
the  papilla)  conicse  and  fili- 
formes. 


3.  Tip  of  the  tongue. 

4.  4.  Its  sides. 

5.  5.  The  V-shaped  row  of  papilla) 

circumvallatte. 

6.  Foramen  caecum. 

7.  Mucous  glands  of  the  root  of  the 

tongue. 

8.  8.  Epiglottis. 

9.  9.  Fraena  epiglottidis, 

10,  10.   Greater  cornua   of  the  os 
hyoides. 
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presents  at  its  point  of  junction  witli  the  floor  of  tlie  mouth  a 
sharply  defined  central  fold  of  mucous  membrane,  the  frsenum,  and 
a  number  of  apertures  connected  with  salivary  glands  (p.  556). 

The  PapiUae  (Fig.  255)  of  the  tongue  are  of  three  kinds, 
Circumvallate,  Fungiform,  and  Filiform  or  Conical. 

The  ixiinllm  circumvallatce  (5)  are  from  eight  to  fifteen  in  number, 

Fig.  256. 


and  are  arranged  in  two  oblique  rows,  which  meet  in  the  middle 
line  posteriorly  at  a  deep  follicle,  the  foramen  cceciim,  represent- 
ing the  upper  extremity  of  the  thyreo-lingual  duct  (page  464). 
Each  papilla  consists  of  a  central  eminence,  surrounded  by  a  fossa 
and  a  circular  outer  wall,  and  is  covered  on  its  free  surface  with 
secondary  papillae.     The  circumvallate  papillae,   as  well  as  the 


Fig.  256. — The  under  surface  of  the  tongue  (modified  from  Merkel). 


1.  Ducts  of  Rivini. 

2.  Ducts  of  Nuhn  or  Blandin  (line 

crosses  fimbriated  fold) . 


3.  Fr^enum. 

4.  Sublingual  ridge. 

5.  Ducts   of  Wharton,  opening  on 

carunculae  salivales. 
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surface  behind  them,  are  supplied  by  the  glosso-pharyngeal 
nerve. 

The  papillcB  fungiformes  are  scattered  over  the  tongue,  but  par- 
ticularly at  the  tip  and  sides.  They  are  globular  in  form,  and  have 
slender  attachments  to  the  surface  of  the  tongue ;  they  are  of  a 
dark  red  colour  and  are  covered  with  secondary  papillae,  which, 
like  those  of  the  other  secondary  papillae,  are  concealed  by  the 
superjacent  squamous  epithelium. 

The  papillcB  conicce  and  filiformes  exist  all  over  the  tonojue,  but 
are  most  extensively  developed  at  the  tip.  The  conical  papillae  are 
covered  with  minute  papillae,  and  the  filiform  are  prolonged  into 
thread-like  processes,  which  in  the  carnivora  are  developed  into 
spines. 

The  orifices  of  mucous  follicles  may  be  found  among  the  papillae 
on  the  dorsum  of  the  tongue,  and  behind  the  papillce  circumvallatce ; 
and  along  the  margin  of  the  tongue,  especially  opposite  the  molar 
teeth,  are  numerous  compound  racemose  lingual  glands,  which 
lubricate  the  posterior  portion  of  the  organ.  Some  small  salivary 
glands  (JEbner^s  glands)  are  also  found  opening  on  to  the  dorsum 
along  the  line  of  the  circumvallate  papillae. 

Beneath  the  mucous  membrane  is  a  fibrous  layer  or  corium,  which 
gives  attachment  to  many  of  the  muscular  fibres.  In  the  centre  of 
the  tongue  and  dividing  it  into  two  symmetrical  halves  is  a  fibrous 
raphe. 

The  Under  Surface  of  the  Tongue  may  be  seen  by  drawing 
up  the  extremity  of  the  organ  over  the  upper  incisor  teeth,  when 
the  jaw  is  depressed  (Fig.  256).  It  presents  in  the  middle  line  a 
prominent  fold  of  mucous  membrane,  the  frcenum,  and  on  either 
side  of  this,  near  the  tip,  some  minute  orifices  of  the  apical  glands 
of  Nuhn ;  the  ranine  vein  is  visible  on  each  side,  a  little  nearer  the 
margin  of  the  organ,  and  sometimes  a  little  mucous  ridge,  the 
fimbriated  fold.  At  the  junction  of  the  tongue  with  the  floor  of 
the  mouth  is  visible  the  eminence  of  the  sublingual  gland,  with  a 
row  of  small  apertures  of  the  ducts  of  Eivini ;  and  immediately 
on  each  side  of  the  middle  line  at  the  root  of  the  fraenum  is  a 
papilla  (caruncula  salivalis),  upon  which  opens  the  duct  of  Wharton. 
In  front  of  the  caruncles  may  often  be  found  a  little  group  of 
accessory  salivary  glands  (incisive  glands)^  which  lie  in  contact 
with  the  lower  jaw  opposite  the  roots  of  the  middle  incisors. 

The  Intrinsic  Muscles  are  the  Lingualis  Superior,  the  Lingualis 
Transversus,  the  Lingualis  Yerticalis  and  the  Lingualis  Inferior 
(Fig.  233). 

The  Lingualis  Superior  (2)  is  a  broad  thin  j)lane  of  fibres  extend- 
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I  ing  along  the  dorsal  surface  of  the  tongue  immediately  beneath  the 

mucous  membrane. 

The  Lingualis  Transversus  (4)  constitutes  the  chief  bulk  of  the 
1  tongue,  and  is  placed  beneath  the  lingualis  suj)erior.     Its  fibres  are 

attached  to  the  median  septum  and  pass  outwards  to  the  mucous 
I  membrane. 

i  The  Lingualis  Verticalis  or  Obliquus  (3)  consists  of  fibres  most 
i  numerous  near  the  lateral  borders  of  the  tongue,  passing  from  the 

upper  to  the  lower  free  surface. 
I  The  Lingualis  Inferior  (6)  is  to  be  seen  on  the  under  surface  of  the 
!  tongue,  after  removal  of  the  hyo-glossus,  lying  between  this  muscle 
!  and  the  genio-glossus.  It  is  larger  than  the  lingualis  superior,  and 
extends  along  the  under  surface  of  the  tongue,  giving  ascending 
I  fibres  which  pass  between  those  of  the  transverse  muscle,  and  being 
closely  connected  with  the  stylo-glossus  muscle. 

Glands  of  Nuhn  or  Blandin. — By  removing  the  mucous  mem- 
brane on  the  under  surface  of  the  tongue  near  the  tip,  a  couple  of 
oval  glands  may  be  seen.  They  are  similar  in  structure  to  the  sub- 
lingual glands,  although  distinct  from  them,  and  are  sometimes 
united  in  front,  forming  a  single  mass  of  an  arched  form. 

The  iN'erves  (Fig.  230)  of  the  tongue  have  been  already  examined, 
but  may  now  be  followed  out  minutely.  They  are  the  Hypoglossal 
I  nerve  (12th)  to  the  muscular  structure  of  the  tongue  ;  the  Lingual 
nerve  (5tb)  to  the  fungiform  and  filiform  papillae  on  the  dorsum  and 
apex  of  the  tongue,  but  this  probably  derives  its  gustatory  fibres  from 
the  glosso-pharyngeal  through  the  communication  of  the  chorda 
tympani  with  the  lesser  superficial  petrosal ;  the  Glosso-pharyngeal 
nerve  (9th)  to  the  circumvallate  papillae  at  the  base  of  the  tongue 
to  the  surface  behind  them,  and  to  the  side  of  the  tongue  nearly  as 
far  forwards  as  the  tip. 

The  Larynx. 

The  Larynx  or  organ  of  voice  is  closely  connected  with  the 
hyoid  bone  and  tongue.  On  tracing  the  mucous  membrane  from 
the  dorsum  of  the  tongue,  it  will  be  found  to  form  three  little  frmna 
between  the  base  of  that  organ  and  the  prominent  cartilage  of  the 
epiglottis;  these  are  the  glosso-epiglottidean  folds  (Fig.  255,  9). 
After  being  reflected  over  the  epiglottis,  the  mucous  membrane 
runs  to  the  arytaenoid  cartilages  and  forms  the  two  arytceno-epiglotti- 
dean  folds,  which  boimd  the  superior  aperture  of  the  larynx ;  and 
is  then  carried  to  the  interior  of  the  larynx  and  over  its  posterior 
surface  into  the  oesophagus. 
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The  Superior  Aperture  of  the  Larynx  (Fig.  257)  is  bounded 
in  front  by  tlie  epiglottis,  behind  l)y  the  arytsenoid  cartilages,  and 
on  each  side  by  the  arytseno-epiglottidean  folds.  On  looking 
through  it  will  be  seen  the  Glottis  or  Rima  Glottidis,  i.e.,  the  space 
between  the  two  inferior  or  true  vocal  cords  in  front  and  the  two 
arytenoid  cartilages  behind.  The  glottis  varies,  according  to  the 
movements  of  the  aryta3noid  cartilages,  from  a  mere  chink  to  a 
wide  triangular  aperture  with  the  apex  forwards.  Above  the 
true  vocal  cords  lie  the  less  distinct  false  cords,  and  through 
the  glottis  may  be  seen  the  interior  of  the  trachea.  This  view 
of  the  parts  is  of  course  reversed  when  reflected  in  the  laryngo- 
scope. 

[The  larynx  is  to  be  fastened  upon  a  table  by  driving  a  nail  or  pin 
through  the  tongue  and  putting  the  trachea  on  the  stretch  with  hooks, 
the  anterior  surface  being  exposed  ;  the  extrinsic  muscles  of  the 
larynx,  the  sterno-hyoid,  sterno-thyroid,  thyro-hyoid,  and  inferior 
constrictor  of  the  pharynx,  are  then  to  be  carefully  removed  without 
injuring  the  crico-tliyroid  muscle  or  the  external  laryngeal  nerve, 
which  are  now  to  be  cleaned.] 

Intrinsic  Muscles  of  tlie  Larynx. 

The  Crico-thyroid  Muscle  (Fig.  208,  22)  arises  from  an  oval 
surface  on  the  side  of  the  anterior  aspect  of  the  cricoid  cartilage, 
and  radiates  to  be  inserted  into  the  posterior  part  of  the  low^er  border 
and  inner  surface  of  the  ala,  and  into  the  inferior  cornu  of  the 
thyroid  cartilage — some  fibres  joining  those  of  the  inferior  constric- 
tor. It  is  supplied  by  the  external  laryngeal  branch  of  the  superior 
laryngeal  nerve  (Fig.  258,  18). 

[The  preparation  is  to  be  turned  over  and  the  mucous  membrane 
is  to  be  dissected  oft'  the  back  of  the  larynx,  the  remnant  of  the 
oesophagus  being  removed.  The  crico-aryteenoidei  postici  muscles  on 
the  back  of  the  cricoid  cartilage  are  readily  disstjcted  ;  but  in  order 
to  clean  the  cross -fibres  of  the  arytsenoideus  it  will  be  necessary  to 
over-distend  the  larynx  so  as  to  stretch  the  muscle  ;  and  this  may  be 
most  readily  done  by  the  finger  of  an  assistant.] 

The  Arytaenoideus  (Fig.  257,  4)  is  an  exam]3le  of  a  single 
nmscle  in  the  median  line  ;  its  fibres  crossing  one  another  and 
being  ec[ually  distributed  on  each  side.  It  occupies  the  concave 
posterior  surfaces  of  the  two  arytsenoid  cartilages,  the  fibres  passing 
from  one  to  the  other.  The  superficial  fibres  cross  obliquely  from 
the  apex  of  one  cartilage  to  the  base  of  the  other,  and  vice  versa,  so  as 
to  form  an  X,  some  turning  around  the  outer  border  of  the  cartilage 
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to  join  the  aryteeno-epigottideus  or  depressor  of  the  epiglottis ; 
whilst  the  deeper  fibres  pass  transversely  between  the  two  cartilages, 
and  constitute  the  arytaenoideus  proper.  The  arytsenoidens  is 
supplied  by  the  inferior  laryngeal  nerve. 

The  Crico-Arytaenoideus  Posticus  (Fig.  257,  jo)  arises  from 


Fig.  257.  Fig.  258. 


Fig'.  257. — Posterior  view  of  the  larynx  (from  Sappej^). 


1.  Epiglottis. 

2.  Arytseno-epiglottideus. 

3.  Superior  cornu  of  thyroid. 

4.  Oblique  fibres  of  aryt'ccnoideus. 

5.  Arytneno-epiglottideau  fold. 

6.  Deep  fibres  of  arytfcnoideus. 

7.  Tip  of  arytsenoid  cartilage. 


8.  External  angle  of  base  of  arytae- 

noid  cartilage. 

9.  Thyroid  cartilage. 

10.  Crico- arytaenoideus  posticus. 

11.  Articulation     between  inferior 

cornu  of  thyroid  and  cricoid. 

12.  Trachea. 

13.  Back  of  cricoid. 


Fig.  258. — Side  view  of  larynx,  one  ala  of  the  thyroid  cartilage  partially 
removed,  the  lower  part  being  turned  down  (from  Sappey). 


1.  Great  cornu  of  hyoid. 

2.  Small  cornu  of  hyoid. 

3.  Cartilago  triticea  in  thyro-hyoid 

ligament. 

4.  Eody  of  hyoid  bone. 

5.  Thym-hyoid  membrane. 

6.  Epiglottis. 

7.  Superior  cornu  of  thyroid. 

8.  Front  of  thyro-hyoid  membrane. 

9.  Cartilage  of  Santorini. 

10.  Arytaeno-epiglottideus. 

11.  ArytaBnoideus. 

12.  Thyroid  cartilage. 


13.  Outer  angle  of  base  of  arytaenoid 

cartilage. 

14.  Tliyro-arytaenoideus. 

15.  Crico-aryta^noideus  posticus. 

16.  Crico- arytaenoideus  lateralis. 

17.  Articulation     between  inferior 

cornu  of  thyroid  and  cricoid 
laid  open. 

18.  Crico-thyroideus,  turned  down. 

19.  Cricoid  cartilage. 

20.  Lower  part  of  right  ala  of  thyroid 

cartilage,  turned  down. 

21.  Trachea. 
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the  corresponding  half  of  the  posterior  surface  of  the  cricoid  carti- 
lage, and  its  fibres  converge  obliquely  upwards  and  outwards,  to  be 
inserted  into  the  posterior  aspect  of  the  prominent  outer  angle  of  the 
base  of  the  arytsenoid  cartilage.  It  is  supplied  by  the  inferior  laryn- 
geal nerve. 

[To  see  the  crico-arytasnoideus  lateralis  and  the  thyro-arytse- 
noideus  muscles,  the  superior  and  inferior  cornua  of  one  half  of  the 
thyroid  cartilage  should  be  cut  through  and  the  ala  drawn  forward, 
any  tissue  being  detached  from  its  inner  surface  to  within  a  quarter 
of  an  inch  of  the  median  line.  A  vertical  cut  is  then  to  be  made 
through  it  there  with  strong  scissors  or  the  bone- forceps,  and  the  piece 
is  to  be  removed.  The  larynx  l)eing  distended  as  before,  the  muscles 
can  be  readily  dissected.] 

The  Crico-Arytaenoideus  Lateralis  (Fig.  258,  i6)  arises  from 
the  upper  border  of  the  side  of  the  cricoid  cartilage,  and  its  fibres 
pass  obliquely  upwards  and  backwards  to  be  inserted  into  the 
anterior  aspect  of  the  prominent  outer  angle  of  the  base  of  the 
arytaenoid  cartilage.  This  muscle  is  always  more  or  less  closely 
connected  with  the  thyro-arytsenoideus,  which  is  above  it,  and  is 
supplied  by  the  inferior  laryngeal  nerve. 

The  Thyro-Arytaenoideus  (Fig.  258,  14)  has  a  more  horizontal 
direction  than  the  preceding  muscle.  It  arises  from  the  receding 
angle  of  the  thyroid  cartilage  immediately  external  to  the  inferior 
or  true  vocal  cord,  and  as  far  down  as  the  crico-thyroid  membrane, 
to  which  some  of  its  fibres  are  attached.  It  passes  backwards, 
the  upper  fibres  more  obliquely  than  the  lower  ones,  and  is  inserted 
into  the  lower  half  of  the  rough  antero-external  surface  of  the 
arytoenoid  cartilage,  external  to  the  processus  vocalis,  and  by  some 
fibres  into  the  outer  surface  of  the  vocal  cord.  It  is  supplied  by 
the  inferior  laryngeal  nerve. 

[If  a  second  larynx  can  be  procured,  a  very  satisfactory^  way  of 
seeing  the  thyro-arytsenoid  muscle  is  to  cut  the  thyroid  cartilage 
horizontally  at  the  level  of  the  true  vocal  cords,  when  the  muscles 
can  be  readily  displayed  immediately  outside  them.  ] 

The  arytmno-e'piglottideus  consists  of  a  thin  plane  of  fibres  which 
a?'tse  from  the  upper  part  of  the  antero-external  surface  of  the  ary  tsenoid 
cartilage,  and  after  reinforcement  by  some  of  the  superficial  fibres 
of  the  arytsenoideus,  pass  to  be  inserted  into  the  side  of  the  epiglottis. 
The  inferior  portion  of  the  muscle  passes  in  the  mucous  fold,  form- 
ing the  outer  wall  of  the  sacculus  laryngis,  and  is  known  as  the 
compressor  sacculi  laryngis  of  Hilton,  or  arytseno-epiglottideus 
inferior. 
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The  thyro-epigloUideus  is  a  small  paired  muscle  arising  from  tlie 
I  receding  angle  of  the  thyroid  cartilage  above  the  th}T?o-aryt8enoideiis, 
and  inserted  into  the  side  of  the  epiglottis. 
Actions  of  the  Laryngeal  Muscles. 

The  cartilages  are  moved  upon  one  another  by  the  several 
muscles,  in  such  a  manner  as  to  alter  either  the  tension  of  the 
vocal  cords  or  the  size  of  the  glottis.  The  action  of  these  muscles 
will  be  better  understood,  if  it  be  remembered  that  the  cricoid 
moves  upon  the  thyroid,  or  vice  versa,  around  a  transverse  axis  passing 
through  the  two  crico-thyroid  joints,  while  the  arytsenoids  are 
capable  of  rotation  round  a  nearly  vertical  axis,  and  of  gliding 
movements  from  side  to  side  and  from  before  backwards. 

The  Crico-thyroidei  rotate  the  cricoid  cartilage  upwards  (or  the 
th}T?oid  cartilage  downwards  and  forwards)  and  thus  tighten  the 
vocal  cords  by  increasing  the  distance  of  the  receding  angle  of  the 
thyroid  cartilage  from  the  vocal  processes  of  the  aryt?enoid 
cartilages. 

The  Thyro-arytxnoidei  being  parallel  to,  and  attached  to  the 
same  points  as,  the  vocal  cords,  must  necessarily  by  their  contraction 
relax  the  cords.  The  fibres  which  are  inserted  into  the  vocal  cords 
may  have  the  power  of  dividing  them  into  separately  vibrating 
segments,  and  so  produce  a  note  considerably  above  the  normal 
register,  as  in  the  falsetto. 

The  Crico-arytcenoidei  postici  swing  the  aryt£enoid  cartilages  out- 
wards, and  thus  separate  the  vocal  processes  and  dilate  the  glottis. 
This  can  be  easily  shown  by  making  traction  upon  the  two  muscles 
simultaneously  w^th  the  points  of  a  jDair  of  forceps. 

The  Crico-arytamoidei  laterales  are  antagonists  to  the  postici,  and 
approximate  the  vocal  cords,  thus  narrowing  or  closing  the  glottis. 

The  Arytcenoideus  draws  the  arytsenoid  cartilages  together,  and 
thus,  according  to  one  view,  constricts  the  glottis  ;  but  it  may  be 
doubted  whether  the  more  superficial  fibres,  which  are  inserted 
farthest  out,  would  not  tend  to  swing  the  cartilages  upon  their  axes 
in  such  a  manner  as  to  widen  the  glottis.  The  most  superficial 
fibres,  which  reinforce  the  arytseno-epigiottidei,  aid  the  action  of 
those  muscles. 

The  thyro-arijtceno-epiglottidei  and  the  arytcenoideus  together 
approximate  the  sides  of  the  upper  aperture  of  the  larynx  and 
depress  the  epiglottis. 

ThQ  functions  oi  the  laryngeal  muscles  are  hence  partly  respira- 
tory, partly  vocal.  In  respiration,  the  glottis  is  widened  by 
the  crico  -  arytsenoidei  postici  and  narrowed  by  the  crico- 
arytsenoidei  laterales  and  thyro-aryteenoidei.    In  vocalisation,  the 
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preliminary  approximation  of  the  cords  necessary  for  the  production 
of  sound,  having  been  effected  by  the  two  muscles  just  named,  the 
cords  may  be  made  tense  by  the  crico-thyroidei,  or  relaxed,  as  in 
the  production  of  low  notes,  by  the  thyro-arytsenoids,  and  the  | 
vibrating  cords  can  probably  be  segmented,  by  the  contraction  of 
the  innermost  fibres  of  the  latter  muscles  and  the  note  thus  elevated 
above  the  usual  register.  The  action  of  the  arytsenoideus  is 
uncertain.  The  alteration  of  the  position  of  the  epiglottis  is  probably 
of  service  in  m.odulating  the  sound,  but  the  closure  of  the  epiglottis 
in  deglutition  is  mainly  effected,  by  the  conjoint  action  of  the 
retractors  of  the  tongue  and  the  elevators  of  the  larynx. 

[A  side  view  of  the  interior  of  the  larynx  is  now  to  be  obtained  by 
cutting  away  the  crico-arytaenoideus  lateralis,  with  the  vocal  cords 
and  mucous  membrane  of  the  same  side,  but  the  cricoid  cartilage  is 
to  be  left  entire.] 

On  a  Side-view  (Fig.  259)  of  the  interior  of  the  larynx  will  be 
seen  the  horizontal  projections  of  the  mucous  membrane,  caused 
by  the  superior  and  inferior  vocal  cords.  Between  the  two  cords 
is  a  depression  called  the  ventricle  (7)  of  the  larynx,  and  from 
the  front  of  this  a  probe  can  be  carried  into  a  pouch,  the  sacculus 
laryngis,  which  projects  upward  between  the  upper  cord  and  the 
thyroid  cartilage  The  mucous  membrane  is  continued  from  the 
ventricle  into  the  sac,  and  is  there  provided  with  numerous  mucous 
glands  which  provide  a  secretion  for  the  lubrication  of  the  true  vocal 
cords.  1 

[The  mucous  membrane  is  to  be  dissected  from  the  vocal  cords,  and  j 
their  attachments  are  to  be  clearly  shown.] 

The  Vocal  Cords  or  Thyro-arytsenoid  Ligaments  (Fig.  259) 
are  four  in  number,  two  on  each  side  of  the  larynx. 

The  superior  ligament  or  false  cord  (5)  has  an  arched  direction, 
and  is  much  more  slender  than  the  inferior  ligament.  It  is  attached 
in  front  to  the  receding  angle  of  the  thyroid  cartilage,  and  behind  to 
the  projection  on  the  upper  part  of  the  front  of  the  aryteenoid 
cartilage. 

The  inferior  ligament  or  true  cord  (9),  composed  of  yellow  elastic 
fibrous  tissue  and  horizontal  in  direction,  is  attached  in  front  to  the 
receding  angle  of  the  thyroid  cartilage  below  the  superior  ligament, 
and  behind  to  the  prominent  processus  vocalis  above  the  anterior 
angle  of  the  base  of  the  arytaenoid  cartilage,  and  is  continuous 
laterally  and  below  with  the  free  upper  edge  of  the  crico-thyroid 
membrane. 
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The  glottis  or  rima  glottidis  is  the  aperture  hounded  laterally  by 
the  true  vocal  cords  in  front,  and  the  inter-arytsenoid  space  behind. 

The  Arteries  of  the  larynx  are  derived  from  the  superior  and 
inferior  thyroid  arteries. 

The  superior  laryngeal  artery,  from  the  superior  thyroid,  enters 
the  larynx  through  the  thyro-hyoid 
membrane,  occasionally  through  a 
foramen  in  the  thyroid  cartilage,  and 
divides  into  ascending  and  descending 
branches,  which  supply  the  muscles  and 
mucous  membrane,  aud  anastomose 
above  with  the  dorsalis  linguoe. 

The  inferior  laryngeal  artery,  from- 
the  inferior  thyroid,  reaches  the  back 
of  the  cricoid  cartilage,  and  anastomoses 
with  the  superior  artery  above  and 
with  the  tracheal  branches  of  the  same 
vessel  below.  It  completes  the  supply 
of  the  laryngeal  structures. 

The  Nerves  (Fig.  209)  of  the 
larynx  are  the  superior  and  the  inferior 
(or  recurrent)  brandies  of  the  pneumo- 
gastric. 

The  superior  laryngeal  nerve  (9)  has 
been  seen  to  give  a  branch  (external 
laryngeal)  to  the  cri  co-thyroid  and 
inferior  constrictor  muscles,  and  then 

to  pierce  the  thyro-hyoid  membrane  with  the  superior  laryngeal 
artery.  It  supplies  the  mucous  membrane  of  the  larynx  and 
back  of  the  tongue,  and  gives  a  communicating  branch  to  the 
inferior  laryngeal  nerve. 

The  inferior  or  recurrent  nerve  (21)  is  the  motor  nerve  of  the 
larynx,  and  has  been  seen  to  take  a  different  course  on  the  two  sides, 
winding  around  the  subclavian  artery  on  the  right,  and  around  the 


Eig.  259. — Vertical  section  of  larynx  showing  its  ligaments  (from  Sappey). 


1.  Body  of  hyoid  bone. 

2.  Epiglottis. 

3.  Front  of  thyro-hyoid  membrane. 

4.  Great  cornu  of  hyoid. 
0.  False  vocal  cord. 

•6.  Thyro-hyoid  ligament. 

7.  Ventricle  ofhirynx. 

8.  Thyro-hyoid  membrane, 
i).  True  vocal  cord. 


10 


Arytaino-epiglottidean 
cartilage  of  Wrisberg. 

11.  Thyroid  cartilage. 

12.  Superior  cornu  of  thyroid. 

13.  Crico-thyroid  membrane. 

14.  Arytacnoideus  muscle. 

15.  Trachea. 

16.  Aryteenoid  cartilage. 
18.  Cricoid  cartilajire. 
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aorta  on  the  left  side,  but  in  the  larynx  the  nerves  are  symme- 
trical. Each  nerve,  running  up  the  side  of  the  trachea,  passes 
beneath  the  border  of  the  inferior  constrictor  of  the  pharynx  and 
within  the  ala  of  the  thyroid  cartilage,  to  end  in  branches  to 
the  muscles  of  the  larynx.  It  supplies  all  the  muscles  of  the  larynx 
except  the  crico-thyroid. 

[In  order  to  see  the  ligaments  which  bind  the  several  parts  of  the 
larynx  together,  it  will  be  necessary  to  remove  cautiously  all  the 
muscular  fibres  and  mucous  membrane.] 

The  Thyro-hyoid  Ligament  (Fig.  258,  5)  connects  the  upper 
border  of  the  thyroid  cartilage  with  the  hyoid  bone.  It  is  chiefly 
composed  of  yellow  elastic  tissue,  and  may  be  divided  into  a  central 
portion  or  membrane,  and  two  rounded  lateral  portions  (3),  each 
passing  from  the  great  cornu  of  the  hyoid  bone  to  the  superior 
cornu  of  the  thyroid  cartilage,  and  often  containing  a  nodule  of 
cartilage.  The  central  portion  is  attached,  above  to  the  posterior 
surface  of  the  upper  border  of  the  hyoid  bone,  a  bursa  inter- 
vening between  the  membrane  and  the  bone.  This  allows  of  the 
drawing  up  of  the  thyroid  cartilage  behind  the  hyoid  bone.  The 
lateral  portion  of  the  membrane  is  perforated  by  the  superior  laryn- 
geal nerve  and  artery.  Its  deep  surface  is  in  contact  with  the  hyo- 
epiglottidean  ligament  (p.  565). 

The  Crico-thyroid  Membrane  or  Ligament  (Fig.  259,  13)  is 
also  chiefly  composed  of  elastic  tissue,  and  passes  between  the 
borders  of  the  cricoid  and  thyroid  cartilages  mesially  for  about  a 
third  of  an  inch,  but  laterally  is  prolonged  backwards  to  the 
arytsenoid  cartilages,  and  is  continuous  by  the  upper  borders  of  these 
lateral  portions  with  the  true  vocal  cords.  Laryngeal  obstructions 
in  connexion  with  or  above  the  true  cords  may  be  relieved  in  adults 
by  opening  the  crico-thyroid  membrane  {laryngotomy),  but  in 
children  the  crico-thyroid  space  is  too  narrow  to  make  this  operation 
available. 

The  Crico-tracheal  Ligament  is  between  the  lower  border  of 
the  cricoid  cartilage  and  the  upper  ring  of  the  trachea,  and  is  a 
simple  membrane  like  that  between  the  several  rings  of  the  trachea. 

Capsular  Ligaments  enclosing  synovial  membranes  surround 
the  articulations  between  the  cricoid  and  the  inferior  cornua  of  the 
thyroid  cartilage  ;  and  between  the  cricoid  and  the  bases  of  the  two 
arytcenoid  cartilages. 

The  Thyro  -  epiglottidean  Ligament  connects  the  lower 
extremity  of  the  epiglottis  with  the  back  of  the  thyroid  cartilage,  a 
little  below  the  notch  in  its  upper  border. 
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The  Hyo-epiglottidean  Ligament  is  a  fan-shaped  band  of 
yellow  elastic  tissue,  passing  behind  the  thyro-hyoid  membrane  from 
the  attached  extremity  of  the  epiglottis  to  the  npper  border  of  the 
hyoid  bone. 

Cartilages  of  the  Larynx. 

[The  large  cartilages  of  the  larynx,  viz.  the  thyroid,  cricoid,  two 
.  arytsenoid,  and  the  cartilage  of  the  epiglottis,  are  readily  recognized, 
I  but  two  pairs  of  minute  cartilages,  the  cornicula  laryngis  and  the 

cuneiform  cartilages,  are  to  be  looked  for  in  the  arytpeno-epiglottidean 

folds  of  mucous  membrane.] 

The  Thyroid  Cartilage  (Fig.  257,  9)  (Ovpeog  eldos,  like  a 
I  shield)  is  the  largest  cartilage  of  the  larynx,  and  consists  of  two 
halves  or  alee,  which  meet  at  an  angle  in  front  and  form  a  promi- 
nence, especially  distinct  in  the  male  adult,  called  the  iJomum 
j  Adami.  Each  ala  is  quadrilateral  in  shape,  and  has  a  rounded 
i  posterior  border  into  which  fibres  of  the  stylo-  and  palato-pharyngei 
muscles  are  inserted  ;  an  inferior  border,  which  gives  attachment  to  the 
crico-thyroicl  muscle  in  its  posterior  half,  and  to  the  crico-thyroid 
I  membrane  in  its  anterior  half ;  and  a  superior  border  which  forms 
the  V-shaped  notch  of  the  pomum  Adami,  and  gives  attachment 
to  the  thyro-hyoid  membrane  and  a  few  fibres  of  the  stylo- 
pharyngei.  Its  posterior  border  is  prolonged  above  and  below  into 
superior  and  inferior  cornua.  The  superior  cornu,  the  longer  of  the 
two,  runs  upwards,  backwards,  and  inwards,  and  gives  attachment  to 
the  lateral  thyro-hyoid  ligament,  while  the  inferior  cornu  passes 
downwards,  forwards  and  inwards,  to  articulate  with  the  facet  in  the 
side  of  the  cricoid  cartilage,  and  gives  attachment  to  the  crico-thyroid 
and  inferior  constrictor  muscles. 

On  the  outer  surface  of  the  ala  is  an  oblique  ridge,  extending  from 
a  tubercle  at  the  root  of  the  superior  cornu  to  another  tubercle 
about  the  middle  of  the  lower  border  of  the  cartilage.  The  ridge 
gives  attachment  to  the  sterno-thyroid  and  thyro-hyoid  muscles, 
and  the  surface  behind  it  to  the  inferior  constrictor  of  the  pharynx. 
The  inner  surfaces  of  the  alae  are  smooth,  and  in  the  receding 
angle  formed  by  their  junction  are  attached  nine  structures,  viz. 
the  thyro-epiglottidean  ligament,  the  two  pairs  of  thyro-arytsenoid 
ligaments  (false  and  true  vocal  cords),  the  two  thyro-epiglottidei 
muscles,  and  the  two  thyro-arytaenoid  muscles,  the  last  just  external 
to  the  inferior  ligaments  or  true  cords. 

The  Cricoid  Cartilage  (Fig.  258,  19)  {KpiKos  etSoy,  like  a  ring) 
is  a  ring  of  cartilage,  shallow  in  front,  where  it  is  connected  with  the 
thyroid  cartilage  by  a  membrane,  and  has  the  crico-thyroideus 
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attached  to  its  outer  surfa'ie  ;  but  deep  behind,  where  it  fills  up  a 
part  of  the  space  left  between  the  posterior  borders  of  the  thyroid. 
Its  u]3per  border  looks  obliquely  forwards,  while  its  lower  border 
is  horizontal.  The  u])]jer  border  presents  two  oval  articular  surfaces 
for  the  arytsenoid  cartilages,  at  the  sides  of  the  deep  portion,  and 
more  anteriorly  gives  origin  to  the  crico-arytsenoidei  laterales.  The 
lou'er  border  is  connected  by  a  ligament  with  the  first  tracheal  ring. 

On  each  side,  and  near  the  lower  border  of  the  cartilage,  is  a 
small  facet  for  articulation  with  the  inferior  cornu  of  the  thyroid 
cartilage,  and  below  this  is  the  attachment  of  the  lowest  fibres  of 
the  inferior  constrictor.  The  deep  posterior  surface  is  divided  in 
the  middle  line  by  a  vertical  ridge,  to  which  are  attached  some 
of  the  fibres  of  the  oesophagus,  the  concave  surface  on  each  side 
giving  origin  to  the  crico-arytsenoidei  postici  muscles. 

The  Arytaenoid  Cartilages  (Fig.  259,  i6)  {apvTalva,  a  pitcher*) 
are  two  in  number,  and  are  of  a  pyramidal  shape.  The  base  of 
each  cartilage  is  triangular,  and  articulates  near  its  outer  angle  with 
the  upper  border  of  the  cricoid  cartilage  ;  above  its  anterior  angle 
is  a  sharp  projection,  the  processus  vocalis,  which  gives  attachment  to 
the  true  vocal  cord  ;  and  its  external  angle  forms  the  prominent 
processus  muscularis,  into  which  are  inserted  the  crico-aryteenoideus 
posticus  and  crico-arytsenoideus  lateralis.  The  apex  is  curved 
backwards  and  inwards,  and  is  surmounted  by  the  cornicula 
laryngis.  The  posterior  surface  is  smooth  and  concave,  and  gives 
attachment  to  the  arytaenoideus  muscle  ;  the  antero-external  surface 
is  rough  for  the  origin  of  the  thyro-arytsenoideus  and  aryta3no- 
epiglottideus  muscles  ;  and  the  internal  surface,  the  narrowest,  is 
smooth  and  is  covered  with  mucous  membrane. 

The  Cornicula  Laryngis  or  Cartilages  of  Santorini  are  two 
pairs  of  small  conical  cartilages,  connected  with  the  apices  of  the 
arytsenoid  cartilages  and  with  the  aryteeno-epiglottidean  folds. 

The  Cuneiform  Cartilages  or  Cartilages  of  Wrisberg  are 
two  small  rod-like  bodies  developed  in  the  arytseno-epiglottidean 
folds  of  mucous  membrane,  but  are  sometimes  wanting.  These  and 
the  last  are  composed  of  yellow  fibro-cartilage,  while  the  thyroid, 
cricoid,  and  arytsenoid  cartilages  are  of  the  hyaline  variety. 

The  Epiglottis  (Fig.  259,  2)  also  composed  of  yellow  fibro- 
cartilage,  is  shaped  like  a  cordate  leaf,  and  has  been  seen  to  be  con- 

*  This  derivation  has  reference  to  the  appearance  of  both  cartilages  taken 
together  and  covered  by  mucous  membrane.  In  animals,  which  V7ere  the 
principal  subjects  of  dissection  among  the  ancients,  the  opening  of  the  larynx, 
with  the  aryteenoid  cartilages,  bears  a  curious  resemblance  to  the  mouth  of  a 
pitcher  with  a  large  spout  (Wilson). 
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i  nected  by  ligaments  with  the  thyroid  cartilage  and  the  hyoid  bone. 

I  The  upper  third  of  its  anterior  (buccal)  surface  and  the  whole  of  its 
posterior  (laryngo-pharyngeal)   surface  are  covered  with  mucous 

j  membrane.    The  cartilage  is  excavated,  especially  on  its  posterior 

i  aspect,  by  numerous  depressions,  in  which  mucous  glands  are  lodged. 
The  iJOsterioT  surface  is  larger  than  the  upper  aperture  of  the  larynx, 
and  may  be  divided  into  a  lower  or  respiratory  portion  covered  with 

!  ciliated  ej)ithelium  and  presenting  in  the  middle  line  a  little  pro- 
minence, the  cushion  ;  and  an  upper  or  gustatory  portion  covered 
with  squamous  laminated  epithelium  and  forming  a  part  of  the- 
digestive  tract.  The  free  portion  of  the  anterior  surface  is  con- 
nected to  the  back  of  the  tongue  by  three  glosso-epiglottic  folds, 
and  the  narrow  extremity  is  attached  to  the  hyoid  bone  by  the 
hyo-epiglottidean  ligament,  and  to  the  thyroid  cartilage  by  the 
thyro-epiglottidean  ligament.  The  lateral  borders  give  attachment 
to  the  arytseno-epiglottidean  folds,  the  thyro-epiglottidei,  arytseno- 
epiglottidei,  and  some  fibres  of  the  stylo-pharyngei  muscles. 

The  large  cartilages  of  the  larynx  are  very  apt  to  undergo 
calcareous  degeneration  in  advanced  life,  and  the  epiglottis  is  not 
unfrequently  thickened  by  disease  or  injured  by  ulceration. 

Ligaments  of  the  Cervical  Vertebra. 

The  ligaments  uniting  the  cervical  vertebr£e  together  are,  except 
in  the  case  of  the  first  two,  similar  to  those  found  in  other  parts  of 
the  spinal  column,  and  their  description  will  be  found  at  the  end 
of  that  of  the  thorax.  The  student  would  do  well  to  refer  to  this 
description  in  order  to  observe  the  slight  differences  between  these 
ligaments  in  the  cervical  and  dorsal  regions. 

Ligaments  of  the  Atlas,  Axis,  and  Occiput. 

[In  order  to  examine  the  special  ligaments  of  the  first  two  cervical 
vertebrae  and  the  occipital  bone,  it  will  be  convenient  to  separate  the 
whole  of  the  cervical  from  the  dorsal  spine.] 

The  ligaments  of  the  first  two  vertebrae  and  the  occipital  bone 
may  be  conveniently  divided  into  (1)  those  external  to,  and  (2)  those 
internal  to,  the  vertebral  canal.  The  external  ligaments  more  or  less 
resemble  the  ligaments  common  to  the  vertebral  column,  but  the 
internal  ligaments  have  special  relation  to  the  movements  of  nutation 
and  rotation,  which  are  peculiar  to  this  region. 
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1.  The  External  ligaments  are  the  Anterior,  Posterior,  and  Lateral 
Occipito-Atlantal,  and  the  Anterior  and  Posterior  Atlanto-axial 
ligaments  ;  besides  Capsular  ligaments  for  the  articular  processes  of 
the  vertebra3  and  the  condyles  of  the  occipital  bone. 

The  Anterior  Occipito-Atlantal  Ligament  (Fig.  260)  consists 
of  a  superficial  and  a  deep  portion.  The  superficial  portion  (i)  is 
narrow  and  mesial,  and  is  attached  to  the  basilar  process  of  the 


occipital  bone  above,  and  the  anterior  tubercle  of  the  atlas  below. 
The  deep  portion  (2)  is  broad  and  membranous,  and  is  attached  to 
the  occipital  bone  close  to  the  foramen  magnum  above,  and  to  the 
upper  margin  of  the  anterior  arch  of  the  atlas  below. 

The  Posterior  Occipito-Atlantal  Ligament  (Fig.  261,  3)  re- 
sembles the  ligamenta  subflava,  but  is  composed  of  white  fibrous 


1. 


3. 


Fig.  260. — Anterior  view  of  the  ligaments  connecting  the  atlas,  axis, 
occipital  bone  (from  Wilson). 


and 


occipito-atlantal 
occipito-atlantal 
of   the  anterior 


Anterior  round 
ligament. 

Anterior  broad 
ligament. 

Commencement 

common  ligament. 

Anterior  atlanto-axial  ligament, 
continuous  inferiorly  with 
the  commencement  of  the 
anterior  common  lisrament. 


5.  One  of  the  atlanto-axial  capsular 
ligaments ;  that  on  the  opposite 
side  has  been  removed  to  show 
the  approximated  surfaces  of 
the  articular  processes  (6). 

7.  One  of  the  occipito-atlantal  cap- 
sular ligaments.  The  most  ex- 
ternal of  these  fibres  constitute 
the  lateral  occipito-atlantal 
ligament. 


Fig.  261. — Posterior  ligaments  of  the  occipito-atlantal  and  atlanto-axial 
articulations  (from  Wilson). 


1.  Atlas. 

2.  Axis.  [ment. 

3.  Posterior   occipito-atlantal  liga- 

4.  4.  Capsular  and  lateral  occipito- 

atlantal  ligament. 


5.  Posterior  atlanto-axial  ligament. 

6,  6.  Its  capsular  ligaments. 

7.  The  first  pair  of  ligamenta  subflava. 

8,  8.  Capsular  ligaments  of  the  2nd 

and  3rd  vertebra}. 
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tissue.  It  is  thin  and  membranous,  and  is  attached  above  to  the 
posterior  margin  of  the  foramen  magnum,  and  below  to  the  posterior 
arch  of  the  atlas.  On  each  side,  this  ligament  is  perforated  by  the 
vertebral  artery  and  suboccipital  nerve,  over  which  some  of  its 
fibres  arch. 

The  Lateral  Occipito-Atlantal  Ligaments  (Fig.  261,  4)  are 
short  strong  bands,  passing  between  the  roots  of  the  transverse  pro- 
cesses of  the  atlas  and  the  jugular  processes  of  the  occipital  bone. 
They  serve  to  strengthen  the  capsular  ligaments  uniting  the 
condyles  of  the  occipital  bone  with  the  corresponding  articular  facets 
on  the  upper  surface  of  the  atlas. 

The  Anterior  Atlanto- Axial  Ligament  (Fig.  260,4)  resembles 
the  anterior  occipito-atlantal  ligament,  and  consists  of  a  superficial 
and  a  deep  portion.  The  superficial  portion  is  round,  and  is  con- 
tinuous with  the  anterior  conmion  ligament,  being  attached  to  the 
anterior  tubercle  of  the  atlas  and  the  body  of  the  axis.  The  deep 
portion  is  broad  and  thin,  and  extends  from  the  anterior  arch  of 
the  atlas  to  the  body  of  the  axis. 

The  Posterior  Atlanto-Axial  Ligament  (Fig.  261,  5)  re- 
sembles the  posterior  occipito-atlantal  ligament,  and  is  composed 
of  white  fibrous  tissues,  lined  by  a  layer  of  yellow  elastic  tissue. 
It  extends  between  the  posterior  arch  of  the  atlas  and  the  laminae 
of  the  axis. 

The  Capsular  Atlanto-Axial  ligament  is  sufficiently  loose  to 
allow  free  rotation  of  the  atlas  around  the  odontoid  process  of  the 
axis. 

2.  The  Internal  Ligaments  are  the  Occipi to- Axial,  the  Cruciform, 
and  the  Odontoid  ligaments. 

[To  expose  these  ligaments  it  will  be  necessary  to  saw  through  the 
occipital  bone  obliquely  on  each  side  of  the  foramen  magnum.  The 
posterior  part  of  the  bone  being  removed,  the  arches  of  the  atlas  and 
axis  are  to  be  cut  through  on  each  side  and  taken  away,  and  any 
remains  of  the  spinal  cord  dissected  off  with  the  dura-mater,  when  the 
occipito- axial  ligament  will  be  exposed.] 

The  Occipito- Axial  Ligament  (Fig.  262,  5)  (apparatus  liga- 
mentosus  colli)  is  continuous  with  the  posterior  common  ligament. 
It  is  attached  below  to  the  back  of  the  body  of  the  axis,  and 
superiorly  to  the  basilar  groove  of  the  occipital  bone,  above  the 
posterior  margin  of  the  foramen  magnum. 


[The  occipito-axial  ligament  is  to  be  divided  and  turned  up  and 
down,  when  the  cruciform  ligament  of  the  atlas  and  axis  will  be 
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bronglit  into  view,  and  immediately  above  the  transverse  portion  will 
be  seen  the  two  oblique  odontoid  ligaments.] 

The  Cruciform  Ligament  (Fig.  263)  consists  of  a  strong  trans- 
verse ligament  and  two  small  vertical  slips.  The  Transverse  Liga- 
ment is  attached  to  a  tubercle  on  the  inner  surface  of  each  lateral 
mass,  and  thus  forms  w^ith  the  anterior  arch  of  the  atlas  a  ring  in 
which  the  odontoid  process  of  the  axis  is  firmly  held.  The  vertical 
slips  of  the  cruciform  ligament  pass  from  the  transverse  ligament  to 
the  basilar  process  of  the  occipital  bone  and  the  body  of  the  axis 
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respectively,  and  by  detaching  the  upper  one  the  odontoid  ligaments 
will  be  fully  seen. 

The  Odontoid  or  Check  Ligaments  (Fig.  263,  5)  are  two 
strong  bands  of  fibres,  which  pass  obliquely  from  the  sides  of  the  head 


Fig.  262. — The  occipito-axial  ligament  (from  Wilson), 


1.  Basilar  portion  of  the  sphenoid 

bone. 

2.  Section  of  the  ocnipital  bone. 

3.  Atlas,  its  posterior  arch  removed. 

4.  Axis,  its  posterior  arch  removed. 

(').  Occipito-axial  ligament,  rendered 
prominent  at  its  middle  by  the 


projection  of  the  odontoid  pro- 
cess. 

6.  Lateral  and  capsular  ligament  of 

the  occipito-atlantal  articula- 
tion. 

7.  Capsular  ligament  of  the  articular 

process  of  the  atlas  and  axis. 


Fig.  263. — Posterior  view  of  the  ligaments  connecting  the  atlas,  axis,  and 
occipital  bone  (from  Wilson). 


1.  Superior  part  of  the  occipito-axial 

ligament,  which  has  been  cut 
away  in  order  to  show  the  liga- 
ments beneath. 

2.  Transverse  ligament  of  the  atlas. 

3.  4.  Ascending  and  descending  slips 

of  the  transverse  ligament, 
which  complete  the  cruciform 


arrangement. 

5.  One  of  the  odontoid  ligaments,  the 

fellow  ligament  is  seen  on  the 
opposite  side. 

6.  One  of  the  occipito-atlantal  capsu- 

lar ligaments. 

7.  One  of  the  atlanto-axial  capsular 

ligaments. 
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of  the  odontoid  process  to  the  margin  of  the  foramen  magnum  on 
each  side,  and  thus  check  the  rotation  of  the  cranium  and  atlas 
upon  the  odontoid  process.  Between  these  is  a  weak  central  odontoid 
ligament  (ligamentum  siisioensorium  dentis),  passing  vertically  between 
the  margin  of  the  foramen  magnum  and  the  top  of  the  odontoid 
process. 

On  cutting  all  the  ligaments  of  the  articulation  except  the  trans- 
verse ligament  of  the  atlas,  the  odontoid  process  will  be  found  to 
be  still  firmly  held  in  position,  owing  to  the  fact  that  the  transverse 
ligament  grasps  the  contracted  neck  of  the  odontoid  process. 
There  are  two  synovial  membranes  in  connection  with  the  odontoid 
process,  one  in  front,  between  it  and  the  posterior  surface  of  the 
atlas  ;  the  other  behind,  between  it  and  the  transverse  ligament. 
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TABLE  XL— THE   ARTERIES    OF    THE    HEAD    AND  NECK. 

r\.  Innominate.    Branching  into  right  common  carotid  and  right  subclavian 
opposite  the  upper  border  of  the  right  sterno-clavicular  joint. 

B.  Common  carotid.    Branching  into  external  and  internal  carotid  opposite 

upper  border  of  thyroid  cartilage. 

C.  External  carotid. 

L  Superior  thyroid.    Arising  close  to  origin  of  external  carotid. 

1.  Inferior  hyoid. 

2.  Superior  laryngeal. 

3.  Crico- thyroid. 

4.  Sterno-niastoid. 

5.  Terminal  glandular. 

11.  Llncjnal.    Arising  below  greater  cornu  of  hyoid  bone. 

1.  Superior  hyoid. 

2.  Dorsalis  linguje. 

3.  Sublingual. 

4.  Ranine  or  terminal. 

III.  Facial.    Arising  opposite  greater  cornu  of  hyoid  bone. 

\.  Ascending  palatine  \ 

2.  Tonsillar   


3.  Submaxillary    i 

4.  Submental    ) 

5.  Inferior  labial   I 


From  submaxillary  stage. 


6.  Inferior  coronai  y   

7.  Superior  coronary    ^   .  ,  . 

8.  Lateralis  nasi   i  ^'^'^'''^  ^'"Se. 

9.  Muscular  (several)   | 

10.  Angular  or  terminal  ^ 

IV.  Occipital.    Arising  opposite  facial, 

1.  Sterno-raastoid  (inconstant). 

2.  Auricular. 

3.  Posterior  meningeal. 

4.  Prince ps  cervicis. 

5.  Cranial  or  terminal. 

V.  Posterior  auricidar.    Arises  beneath  posterior  belly  of  digastricus. 

1.  Stylo-mastoid. 

2.  Auricular. 

3.  Occipito-temporal. 

VI.  Sterno- mastoid.  Inconstant.  May  be  replaced  by  the  sterno-mastoid 
branch  of  the  occipital.    Arises  below  occipital. 

VII.  Ascending  pharyjic/eal.    Arising  usually  half  an  inch  or  more  above 
bifurcation  of  common  carotid. 

1.  External  or  neuro-muscular. 

2.  Internal  or  pharyngeal. 

3.  Ascending  or  meningeal. 

VIII.  Farotid  and  masseteric.    Arising  below  terminal  bifurcation. 

IX.  Temporal.    A  terminal  branch.    Arising  with  the  next  on  the  sub- 
stance of  the  parotid  gland. 

1.  Orbital. 

2.  Transverse  facial. 
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TABLE  XI.— THE  ARTERIES  OF  THE  HEAD  AND  ^ECK— continued, 

C.  External  carotid — continued. 

IX.  Temporal — continued. 

3.  Middle  temporal. 

4.  Anterior  auricular. 

5.  Articular,  muscular,  and  parotid. 

6.  Anterior  temporal  ( „i 

7.  Posterior  temporal  j  terminal. 

X.  Internal  maxillary. 

k  jaTe"meni„g;ai ! ! : ! ! ! !  1 ! ! ! ! ! ! ! !  'l  ^''f'f^^tZ  °T," 

3.  Small  meningeal    anterior  border  of  long 

4.  Inferior  dental  (mylo-hyoid,  dental,  l^^t^^l  I'S^" 

and  mental  branches)   ' 

5.  Deep  temporal,  2  branches   

6.  Pterygoid   Second  stage  to  pterygo- 

7.  Masseteric    maxillary    fissure  (9 

8.  Buccal   and  10  sometimes  re- 

9.  Alveolar  (dental  and  antral  branches)       garded  as  branches  of 
10.  Infra-orbital  (temporo-malar, orbital,  '     3rd  stage). 

antral  and  dental  branches)   ' 

,  11.  Descending  palatine  \ 

12.  Vidian  (  Third  stage  in  spheno- 

13.  Pterygo-palatine   (     maxillary  fossa. 

14.  Spheno-palatine  or  nasal  ) 

D.  Internal  carotid. 

I.  Tympanic. 

II.  Receptacular. 
III.  Anterior  meningeal. 

/  1.  Lacrymal ;  2.  Retinal;  3.  Ciliary  (short,  long 
i\T  i\  -u+i.  1  •  )  and  anterior)  ;  4.  Supra-orbital;  5.  Ethmoidal 
iV:  Upntnalmic  .       (anterior  and  posterior);  6.  Frontal;  7.  Palpe- 

(     bral;  8.  Nasal;  9.  Muscular  (several). 

V.  Anterior  cerebral   


YI.  Middle  cerebral  , . 

VII.  Posterior  communicating 
VIII.  Anterior  choroid   


See  special  section — Brain. 


E.  Subclavian.  Divided  into  three  stages  in  neck.  Second  stage  behind 
scalenus  anticus,  first  and  third  stages  internal  and  external  to  the 
muscle. 

I.  Vertebral  (first  stage).    Unites  with  fellow  in  skull  to  form  basilar. 

3.  Posterior  meningeal  \ 

4.  Anterior  spinal    f  In  cranium  before  junction  with 

5.  Posterior  spinal  I    its  fellow. 

6.  Posterior  inferior  cerebellar  ) 

7.  Transverse,  several   ' 

8.  Auditory  ^  T  n* '  *  'In  cranium,  from  Basilar  artery. 

9.  Anterior  inferior  cerebellar.       Spp  er^eoial  section— Brain 

10.  Superior  cerebellar    |  ^^^^^^^  ^^^^^^^ 

11.  Posterior  cerebral  
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TABLE  XL— THE  ARTERIES  OF  THE  HEAD  AND  l^ECK—conti?iued. 

E.  Subclavian  artery/— continued. 

11.  Thyroid  axis  (first  stage).    Trifurcates  into  a,  )8  and  y- 
a.  Inferior  thyroid. 

1.  Laryngeal. 

2.  TracheaL 

3.  QilsophageaL 

4.  Ascending  cervicaL 

)8.  Su2Jra'Sca2mlar  (Transversalis  humeri) . 

1.  Acromial. 

2.  Subscapular. 

3.  Supra-spinous. 

4.  Infra-spinous. 
7.  Tramver sails  Colli. 

1.  Superficial  cervical. 

2.  Tosterior  scapular  (may  arise  from  3rd  stage  of  subclavian) . 

III.  Internal  marnmari)  (first  stage). 

8  branches  in  chest.    See  '  Thorax '  section. 

IV.  Superior  intercostal  (first  stage  left,  second  stage  right). 

1.  Profunda  cervicis. 

2.  Intercostal  (see  Thorax).  • 


TABLE  XII.-THE  NERVES  OF  THE  HEAD  AND  NECK. 

Cranial  Nerves. 

I.  Olfactory  to  nasal  mucous  membrane. 

II.  02)tic  to  retina. 

III.  Oculo-motor  to  levator  palpebr[e,  superior,  internal  and  inferior  recti, 

and  inferior  oblique  ;  ganglionic  to  ciliary  ganglion  from  last. 

IV.  Trochlear  (or  pathetic)  to  superior  oblique  of  eyeball. 

V.  Trifacial.    Motor  and  sensory  portions.    The  latter  developes  the 
Gasserian  ganglion.    United  nerve  breaks  up  into  a,  )8  and  7. 
a.  Ophthalmic  division. 

1.  Recurrent  meningeal. 

2.  Lacrymal.    Glandular  and  palpebral  branches. 

3.  Frontal.    Supra-orbital  and  supra-trochlear  branches. 

4.  Nasal.    Ganglionic  (ciliary),  long  ciliary,  infra- trochlear 
and  nasal  (external  and  internal)  branches. 

Ciliary  or  lenticular  ganglion  gives  off  short  ciliary, 
j8.  SuiJcrior  maxillary  division. 

1.  Orbital.    Temporal  and  malar  branches. 

2.  Spheno-palatine  or  ganglionic  (Meckel). 

3.  Superior  dental,  posterior,  middle,  and  anterior. 

4.  Infra-orbital.    Palpebral,  nasal,  and  labial  branches 
Spheno -palatine  or  Meckel's  ganglion.     Branches  are  (1) 

Orbital ;  (2)  Nasal  and  naso-palatine ;  (3)  Three  palatine 
nerves  (large,  small  and  external) ;  (4)  Vidian    and  (5) 
Pterygo-palatine  or  pharyngeal. 
H.  PP. 
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TABLE  Xn.— THE  NEEYES  OF  THE  HEAD  AND  ^ECK— continued, 

Ceaxial  Nerves — continued. 

\.  Trifacial — continued. 

7.  Ltferior  maxiUary  division. 

I.  ItecuD'ent  branch  through  foramen  spinosura. 

II.  SrnaUtr  or  ^  motor'  division  (contains  some  sensory  fila- 
ments) . 

1.  Deep  temporal  (two  or  three). 

2.  Masseteric. 

3.  Buccal  (sensory)  to  buccinator,  skin  and  mucous  mem- 

brane. 

4.  Internal  pterygoid.   To  internal  pterygoid,  tensor  palati, 

and  tensor  tympani. 

5.  External  pterygoid.    To  muscle. 

6.  Ganglionic  to  otic  ganglion. 

7.  Recurrent  meningeal  (through  foramen  spinosum). 

HI.  Larger  or  *  sensory '  dirision  (contains  some  motor  fila- 
ments). 

1.  ^uricuIo-temporaL     Ganglionic    (to    otic  gangUon), 

articular,  mental,  parotid,  auricular,  and  temporal 
branches. 

2.  Lingual  (gustatory)  joined  by  chorda  tympani. 

Ganglionic  to  submaxillary  ganglia. 
Communicating  to  hypoglossal  nerve. 
Sensory  to  mucous  n.embrane  of  tongue  and  mouth. 
Muscular  to  inferior  lingualis. 

3.  Lnf trior  d<  ntaL 

Mylo-hyoid  (motor). 

Inferi'-^r  dental  (posterior  and  anterior). 

Mental 

Otic  ganglion.  Branches  are  (1)  Commu/ticating  to  the  in- 
ferior maxilla,  Jacobson's  (glosso-pharyngeal).  facial,  auri- 
eulo-temporal ,  and  sympathetic  (middle  meningeal  plexus) ; 
(2)  Muscular,  joining  nerve  to  tensor  tympani  and  tensor 
palati 

Submaxillary  ganglion.  (1)  Communicating  to  lingual, 
chorda  tympani,  and  sympathetic  (on  facial  artery) ;  (2) 
Glandular  to  salivary  and  mucous  glands. 

YI.  Abducrns.    To  external  rectus. 

Tn.  Faetal. 

a.  branches  o  f  communication . 

In  petrosa.    With  (1)   Auditory :   (2)   Meckel's  ganglion 

(through  petrosal)  :  (3)  Otic  ganglion  and  chorda  tympani 

(through  small  petrosal) :    (4)  middle  meningeal  plexus 

(through  external  petrosal). 
Xear  base  of  shall  (after  escape  from  stylo-mastoid  foramen). 

"With  (1)  Glosso-pharyngeal;  (2)  Tagus:  (3)  Carotid  plexus. 
Tn   parotid  region.     With    auriculo-temporal    and  great 

auricular. 

On  face.    With  the  three  divisions  of  the  fifth. 
^.  Branches  o  f  distribution. 

In  petrosa.    Tympanic  to  stapedius. 
In  neck.    Posterior  auricular,  digastric  and  stylo-hyoid. 
On  face.    Temporo-facial  division:  temporal,  malar,  infra- 
orbital.   Cervico-facial  division :  buccal,  supra-maxillary, 
infra-maxillary. 
Viil.  Auditory. 

a.  Branches  of  communication  to  facial. 

)3.  Branches  of  distribution  to  membranous  labyrinth. 
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TABLE  XII.— THE  NEEVES  OF  THE  HEAD  AND  1^ ECK— contmued. 

Cranial  Nerves — continued. 
IX.  Glosso-pharyngeal. 

1.  Branches  of  communication  with  (1)  Vagus;    (2)  Superior 

cervical  ganglion. 

2.  Tympanic  or  Jacohso)}' s  nerve.    (1)  Three,  to  lining  of  tym- 

panum, Eustachian  tube,  nnd  fenestrse;  (2)  Three,  to  carotid 
plexus,  greater  petrosal,  and  small  petrosal. 

3.  Pharyngeal  to  pharyngeal  plexus. 

4.  Tonsillar. 

5.  Muscular  to  stylo-pharyngeus. 

6.  Lingual  (anterior  and  posterior  divisions). 

X.  Pneitmogastric  or  Vagus. 

1.  Branches  of  communication  with  (1)  Glosso-pharyngeal;  (2) 

Superior  cervical  ganglion;  (3)  Hypoglossal;  (4)  First  and 
second  cervical  nerves. 

2.  Auricular  or  Arnold's  nerve. 

Communicating  with  facial  and  its  posterior  auricular  branch. 
Cutaneous  to  back  of  pinna. 

3.  Pharyngeal  to  pharyngeal  plexus. 

4.  Superior  laryngeal.    (1)  External  laryngeal  to  crico-thyroid, 

inferior  constrictor,  pharyngeal  plexus,  and  superior  cardiac 
nerve  ;  (2)  Sensory  to  mucous  membrane  of  larynx  ;  (3)  Com- 
municating to  inferior  laryngeal. 

5.  Cervical  cardiac  (superior  and  inferior). 

6.  Inferior  laryngeal.    (1)  Cardiac;   (2)  Oesophageal;    (3)  Tra- 

cheal ;  (4)  Laryngeal  (to  all  muscles  except  crico-thyroid)  ; 
(5)  To  superior  laryngeal. 
(For  Thoracic  and  Abdominal  Branches  see  special  sections.) 

XL  Spinal-accessory. 

1.  Communicating  with  (1)  Vagus  ;  (2)  Superior  cervical  ganglion  , 

(3)  1st  and  2nd  cervical  nerves ;  (4)  2nd,  3rd  and  4th  cervical 
nerves  of  cervical  plexus. 

2.  Muscular  to  sterno-mastoid  and  trapezius. 

XII.  Hypoglossal. 

1.  Communicating  with  (1)  Vagus;  (2)  Superior  cervical  ganglion  ; 

(3)  1st  and  2nd  cervical  nerves  ;  (4)  Lingual. 

2.  Descendens  cervicis  (1)  To  sterno-hyoid ;  (2)  To  sterno-thyroid  ; 

(3)  To  oino-hyoid ;  (4)  Cummunicans  cervicis  to  2nd  and  3rd 
cervical  nerves. 

3.  Muscular  to  thyro-hyoid. 

4.  Muscular  to  genie -hyoid. 

5.  Muscular  to  hyo-glossus,  stylo-glossus,  genio-glossus  and  intrin- 

sic muscles. 

(2,  3  and  4  probably  derived  from  cervical  communication.) 


Spinal  Nerves. 

Anterior  divisions. 

Cervical  plexus  formed  by  first  four  cervical  nerves. 

- 1.  Small  occipital  ....  J 

2.  Great  auricular  . . . .  ;  2nd  and  3rd. 

3.  Superficial  cervical  .  ) 

4.  Sternal   \ 

b.  Clavicular    >  3rd  and  4th. 

^6.  Acromial   I 


Superficial 


P  P  2 
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TABLE  XII.— THE  NERVES  OF  THE  HEAD  AND  l^ECK— continued. 


Spinal  Nerves — continued. 

Anterior  divisions — continued. 
Cervical  plexus — continued. 

1.  To  sterno-mastoid,  2nd. 


Muscular 


2.  To  levator  anguli  scapulge,  3rd. 

3.  To  recti  antici  and  lateralis  (three  branches). 

4.  To  scalenus  medius  and  longus  colli. 

5.  To  trapezius,  3rd  and  4th. 

6.  To  diaphragm  (phrenic),  3rd,  4th  and  5th. 

1.  To  glosso-pharyngeal  )  y  .  ,  .  , 

2.  To  pueumooastri.r  ..    ^o^p  between  1st  and 


Communicating 


2nd. 


To  hj^poglossal  ) 

To  communicans  noni,  2nd  and  3rd. 
Intercommunicating  from  1st,  2nd  and  3rd  to 
succeeding. 
n6.  To  brachial  plexus,  4th  nerves. 
Brachial  plexus.    Eranches  above  clavicle. 

1.  To  rhomboids,  5th. 

2.  To  phrenic  (phrenic  communicating),  5th  or  5th  and  6th. 

3.  To  supra  and  infra  spinati  (supra-scapular),  5th  and  6th. 

4.  To  subclavius,  5th  and  6th.    Usually  communicates  Avith 

phrenic. 

5.  To  serratus  magnus  (posterior  thoracic,  nerve  of  Bell),  5th  and 

6th,  or  5th,  6th,  and  7th. 

6.  To  scaleni  and  longus  colli,  5th,  6th,  7th  and  1st  dorsal. 

Sympathetic  Nerves. 

Superior  cervical  ganglion. 

[  Carotid  plexus. 


On  outer  edge  of  internal  carotid  artery. 
1  To  (1)  Tympanic  plexus  (Jacobson's) ;  (2)  Vidian; 
j  (3)  Gasserian  ganglion;  (4)  Sixth  nerve;  (5) 

(  Arterial  wall. 

J Cavernous  plexus.    On  inner  side  of  artery. 
To  (1)  Third;   (2)   Fourth;   and  (3)  Ophthalmic 
division  of  fifth  nerves ;  (4)  Lenticular  gang- 
lion ;  (5)  Arterial  wall. 
(  Commujiicati'ng  with  ninth,  tenth,  eleventh,  and  twelfth 
I     cranial  nerves  and  first  four  cervical  nerves. 
/  Pharyngeals  join  pharyngeal  plexus. 
1  Laryngeal.,  join  superior  laryngeal  nerve. 
]  Superior  cardiac.   Left  to  superficial  cardiac  plexus,  right 
'     to  deep  plexus 

I  External  carotid  plexus  to  external  carotid  artery  and 
its  branches.    The  facial  plexus  joins  the  submaxillary 
.     ganglion,  the  middle  meningeal  plexus  joins  the  otic 
\     gani:lion  and  the  facial  nerve  (external  petrosal). 
Descending .    To  middle  ganglion. 
Middle  cervical  ganglion. 

External.    To  5th  and  6th  cervical  nerves. 


Internal 


Ascending. 


External. 


Internal 


Anterior, . 


Internal 


j  Thyroid  to  thyroid  body  and  external  laryngeal  nerve. 


Middle  cardiac  to  deep  plexus. 
Ascending  and  descending.    Communicating  with  superior  and  inferior 
ganglia. 
Inferior  cervical  ganglion. 

External  [      ^'^^^-^  8th  cervical. 

(  lo  vertebral  artery. 
Internal.    Inferior  cardiac  to  deep  plexus. 

Ascending  and  descending  to  middle  cervical  and  1st  dorsal  ganglia. 


PART  V. 


THE  THORAX. 

[The  axilla  liaving  been  completed,  the  dissectors  of  the  thorax 
should  detach  the  remains  of  tlie  pectorales,  the  serrati,  and  the 
abdominal  muscles  from  the  outer  surfaces  of  the  ribs  and  their 
cartilages,  and  dissect  the  external  intercostal  muscles.] 

The  External  Intercostal  Muscles  (Fig.  124,  4),  eleven  in 
number  on  each  side,  are  placed  between  the  ribs,  and  are  attached 
to  the  lower  and  upper  borders  and  outer  surfaces  of  the  adjacent 
bones,  the  fibres  running  obliquely  downwards  and  forwards.  They 
extend  from  the  tubercles  of  the  ribs  to  the  line  of  junction  with 
the  postal  cartilages  ;  and  beyond  this  point,  prolonged  to  the 
anterior  extremities  of  the  intercostal  spaces,  is  a  thin  fascia,  the 
hbres  of  which  take  the  same  direction  as  those  of  the  external 
intercostal  s. 

[By  removing  the  external  intercostal  in  one  space,  the  outer 
surface  of  the  internal  intercostal  muscle  will  be  exposed,  and  the 
intercostal  artery  will  be  found  with  its  accompanying  vein  and 
nerve.  Tlie  artery  lies  at  first  at  the  lower  border  of  the  rib  bound- 
ing the  space  above,  and  ends  by  anastomosing  with  the  corresponding 
intercostal  branch  of  the  internal  mammary,  which  runs  outwards  in^^ 
tlie  substance  of  the  internal  intercostal  muscle.  A  small  collateral 
branch  of  the  artery  will  be  found  at  the  lower  part  of  each  space 
between  the  muscles,  anastomosing  with  a  corresponding  branch  of 
the  internal  mammary. 

The  Internal  Intercostal  Muscles  (Fig.  124,  5)  take  a  direc- 
tion opposite  to  that  of  the  external  muscles,  and  can  now  be  seen 
only  in  front,  where  the  external  muscles  are  wanting,  but  will  be 
fully  exposed  from  within  the  thorax. 

Each  muscle  in  the  typical  spaces  extends  from  the  angles  of 
the  ribs  to  the  anterior  extremity  of  the  space.  It  is  attached  to 
the  superior  border  of  the  lower  rib,  close  to  the  attachment  of 
the  external  intercostal,  and  to  the  inner  margin  of  the  vascular 
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groove  of  the  upper  rib,  encroaching  upon  the  inner  surfaces  of 
both  bones.  It  should  be  noted  that  both  external  and  internal 
intercostals  are  attached  to  the  outer  border  of  the  first  rib. 

[The  knife  is  to  be  carried  through  the  cartilages  of  all  the  true 
ribs  except  the  first,  as  near  the  bones  as  possible,  and  then  along 
the  intercostal  space  between  the  5th  and  6th  ribs  to  the  lower  part 
of  the  sternum.  The  sternum  having  been  sawn  across  between  the 
1st  and  2nd  ribs,  and  between  the  5th  and  6th  ribs,  the  intervening 
part  is  to  be  removed  with  tlie  triangularis  sterni  and  the  internal 
mammary  vessels,  which  are  necessarily  divided  in  two  places,  the 
pleurae  being  cut  near  the  median  line  so  as  to  preserve  the  anterior 
mediastinum.] 

The  Triangularis  Sterni  Muscle  (Fig.  266,  3)  lies  at  the  back 
of  the  sternum,  but  when  it  has  been  damaged  by  the  incision  made 
for  injecting  the  subject,  another  specimen  should  be  examined  on 
a  fresh  sternum  from  the  post-mortem  room.  It  arises  from 
the  inner  surface  of  the  ensiform  cartilage  and  lower  part  of  the 
meso-sternum,  and  from  the  cartilages  of  the  last  two  or  three  true 
ribs  ;  and  is  inserted  into  the  cartilages  of  the  2nd,  3rd,  4th,  5th 
and  6th  ribs.  Its  digitations,  which  appear  to  be  continuous  with 
those  of  the  transversalis,  pass  behind  the  internal  mammary  vessels. 
It  acts  as  a  muscle  of  expiration  by  depressing  the  ribs,  and  is 
supplied  by  the  intercostal  nerves. 

[The  internal  mammary  arteries  may  now  be  dissected  by  removing 
the  triangularis  sterni.] 

The  Internal  Mammary  Artery  (Fig.  266,  2)  passes  down- 
wards behind  the  cartilages  of  the  ribs,  about  half  an  inch  from  the 
margin  of  the  sternum,  superficially  to  the  triangularis  sterni,  as  far 
^s  the  7th  costal  cartilage,  where  it  divides  into  its  terminal  branches 
the  superior  epigastric  and  the  musculo-phrenic. 

a.  The  superior  epigastric  hrojich,  after  passing  between  the  sternal 
and  costal  origins  of  the  diaphragm,  enters  the  fibres  of  the  rectus 
abdominis  muscle,  and  anastomoses  with  the  deep  epigastric  branch 
of  the  external  iliac,  thus  establishing  a  communication  which 
becomes  of  great  importance  in  any  case  of  obstruction  of  the 
abdominal  aorta  or  iliac  arteries. 

h.  The  musculo-phrenic  hranch  runs  outwards  between  the  lower 
rib  cartilages  and  the  diaphragm,  and  after  j)erforating  the  latter 
opposite  the  8th  or  9th  cartilage,  supplies  it,  anastomosing  with  the 
lower  intercostal  arteries,  and  with  the  jihrenic  branches  of  the 
abdominal  aorta. 
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The  other  branches  of  the  internal  mammary  are  (c)  comes  nervi 
phreniciy  a  small  branch  accompanying  the  phrenic  nerve;  (d) 
mediastinal  and  (e)  pericardiac  branches,  from  which  small  twigs 
ipass  to  form  the  *  sub-pleural  mediastinal  plexus '  (Turner)  ; 
(/)  anterior  inter costals,  two  to  each  of  the  upper  six  intercostal 
I  spaces,  running  outwards  at  first  beneath  the  internal  intercostal 
[muscle,  then  between  the  two  intercostals,  and  anastomosing  with 
the  posterior  intercostal  branches  ;  and  {g)  perforating  branches  to 
the  pectoral  muscles  and  to  the  mamma  and  the  skin. 

The  vence  comites  of  the  internal  mammary  artery  unite  to  ojoen 
into  the  corresponding  innominate  vein. 

On  opening  the  thorax  as  directed,  the  lungs  will  be  exposed 
by  the  necessary  division  of  the  pleurae,  and,  unless  attached  by  old 
adhesions,  have  probably  fallen  back  so  as  to  show  the  pleura 
pericardii  and  its  plicse  adiposa3.  The  great  vessels  of  the  heart  will 
be  seen  emerging  from  the  upper  part  of  the  pericardium,  and  if  the 
pericardium  has  been  opened  to  allow  of  the  injection  of  the  body, 
a  portion  of  the  heart  may  be  visible,  but  for  the  present  the 
opening  may  be  advantageously  closed  with  a  stitch. 

Sub-pleural  Connective  Tissue.  (Fig.  264).  Between  the  parietal 
pleura  and  the  chest- wall  may  be  seen  a  well-marked  layer  of  con- 
nective tissue,  which  is  prolonged  in  a  more  attenuated  form 
beneath  the  diaphragmatic  and  pericardiac  pleura,  and  into  the  neck 
over  the  pleural  domes.  It  is  continuous  with  the  abundant  media- 
stinal areolar  tissue  surrounding  the  vessels  and  nerves,  and  passes 
into  the  neck  and  axillae  chiefly  in  the  form  of  vascular  and  nervous 
sheaths,  and  through  the  aortic  opening  to  join  the  subperitoneal 
tissue  ;  in  certain  positions  it  becomes  the  seat  of  abundant  fatty 
deposits,  as  over  the  front  of  the  pericardium,  where  it  forms  large 
adipose  folds  which  extend  on  to  the  adjacent  part  of  the  dia- 
phragm. It  is  difficult  to  demonstrate  beneath  the  visceral  layer  of 
the  pleura,  but  is  nevertheless  present  and  invests  the  pulmonary 
lobules.  Over  the  root  of  the  lung  it  is  found  in  considerable 
quantity,  and  there  serves  to  bind  the  component  elements 
together. 

The  Pleurae  (Fig.  266)  are  two  shut  sacs  of  serous  membrane 
lining  the  thorax  and  covering  the  lungs,  but  have  been  opened  in 
removing  the  sternum.  One  of  the  lungs  is  to  be  drawn  forward,  when 
its  pleura  can  be  readily  traced  over  the  inner  surface  of  the  sternum 
and  ribs  (costal  portion)  to  the  back  of  the  root  of  the  lung,  form- 
ing the  lateral  boundary  of  the  posterior  mediastinum  (mediastinal 
jfortion)  ;  thence  around  the  lung  (pulmonary  portion)  to  the  front 
of  the  root,  from  which  it  passes  on  to  the  pericardium  (pericardial 
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layer),  and  is  carried  forward  to  about  the  middle  of  tlie  sternum, 
where  it  becomes  continuous  with  the  costal  portion.  If  the 
lung  is  drawn  forward,  below  its  root  will  be  seen  a  fold  of 
pleura  called  the  ligamentwn  latum  pulmonis,  connecting  the  lower 
lobe  with  the  side  of  the  pericardium  and  diaphragm.  The  pleura 
is  reflected  upon  the  upper  surface  of  the  diaphragm  below  (dia- 
23hragmatic  layer),  and  prolonged  in  a  conical  form  above  the 
first  rib,  where  it  may  be  felt  behind  the  subclavian  artery  (cer- 
vical layer  or  dome).  The  visceral  layer  of  the  pleura  is  that 
which  covers  the  lung  ;  the  parietal  layer  includes  the  costal  layer 
as  well  as  that  part  which  covers  the  diaphragm  and  the  sides  of 
the  pericardium,  and  enters  into  the  formation  of  the  mediastina 
and  dome.  The  right  pleura  is  shorter  but  wider  than  the  left, 
because  the  diaphragm  rises  higher  on  the  right  side  owing 
to  the  presence  of  the  liver,  and  the  heart  has  a  direction  to 
the  left. 

The  position  of  the  anterior  and  inferior  reflections  of  the  pleurae 
should  be  carefully  studied.  The  anterior  reflection  of  the  right 
pleura  passes  a  little  beyond  the  mid-line  of  the  sternum,  that  of 
the  left  pleura  extends  to  the  mid-line  down  to  the  fourth  costal 
cartilage,  but  from  that  point  it  diverges  more  or  less  towards  the 
left.  In  about  eleven  subjects  out  of  twelve  it  does  not  pass 
outside  the  left  sternal  border,  and  consequently  leaves  only  a 
very  narrow  mediastinal  space,  while  the  whole  of  the  pericardium 
opposed  to  the  left  costal  cartilages  and  intercostal  spaces  is  sepa- 
rated from  these  parietal  structures  by  the  pleura,  and  cannot  be 
reached  in  the  operation  of  paracentesis  except  through  the  pleural 
cavity. 

The  inferior  reflection  extends  in  a  slightly  ascending  course 
from  the  neck  of  the  1 2  th  rib  around  the  thorax  to  the  sternal  end  of 
the  7th  costal  cartilage,  crossing  the  11th,  10th,  9th,  and  8th  ribs 
in  succession. 

The  Mediastinum  is  the  space  between  the  pleurae.  For  con- 
venience of  description  it  is  divided  into  two  parts,  superior  and 
inferior,  the  latter  being  subdivided  into  three  segments,  anterior, 
middle  and  posterior. 

The  Superior  Mediastinum  is  hounded  in  front  by  the  manubrium 
sterni,  behind  by  the  bodies  of  the  upper  four  dorsal  vertebrae, 
above  by  the  oblique  plane  of  the  upper  aperture  of  the  thorax, 
and  below  by  a  nearly  horizontal  plane  drawn  through  the 
lower  surface  of  the  body  of  the  fourth  dorsal  vertebra  and  the 
junction  of  the  manubrium  with,  the  body  of  the  sternum,  ft 
contains  the  trachea ;  the   oesophagus ;  the  thoracic  duct ;  the 
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norizontal  part  of  the  arch,  of  the  aorta  and  its  three  great 
branches  ;  the  innominate  veins,  with  their  tributaries  ;  part  of  the 
superior  vena  cava ;  the  phrenic,  pneumogastric,  left  recurrent 
laryngeal,  and  cardiac  nerves  ;  lymphatic  glands  ;  the  remains  of 


Fig.  264. 

7         5  3  1 


Fig.  264. — ObUque  section  of  superior  mediastinum  below  first  rib  and  first 
dorsal  vertebra  (Anderson  and  Makins)  from  beneath.  The  pleura  has 
been  removed. 


1.  Sternum. 

2.  1st  costal  cartilage. 

3.  Eemains  of  thymus. 

4.  Internal  mammary  vessels. 

5.  Visceral    portion  of  subpleural 

tissue. 

6.  Eight  phrenic  nerve. 

7.  Left  phrenic  nerve. 

8.  Innominate  vein. 

9.  Parietal   lamina    of  subpleural 

tissue. 

10.  Left  vagus. 

11.  Dome  of  subpleural  tissue. 


12.  Left  carotid. 

13.  Under  surface  of  1st  rib. 

14.  Trachea. 

15.  Under  surface  of  1st  dorsal  ver- 

tebra. 

16.  Left  subclavian. 

18.  Left  recurrent  laryngeal  nerve. 

20.  Thoracic  duct. 

22.  Oesophagus. 

24.  1st  dorsal  nerve. 

26.  Sympathetic. 

28.  Superior  intercostal  artery. 
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the  thymus  ;  and  a  large  quantity  of  connective  tissue  investing 
these  structures. 

The  Inferior  portion  of  the  great  mediastinal  sjMce,  by  an  un- 
necessary and  somewhat  perplexing  convention,  is  divided  into  three 
parts,  anterior,  middle  and  posterior. 


Fig.  265. 

7      5      3  1 


The  Anterior  Mediastinum  is  bounded  behind  by  the  pericardium, 
(one  of  the  contents  of  the  ^'middle''  mediastinum),  and  in  front 
by  a  small  piece  of  the  left  half  of  the  meso-sternum,  with  occa- 
sionally a  small  portion  of  the  sixth  and  seventh  costal  cartilages 
and  the  fifth  and  sixth  intercostal  spaces.    It  contains  only  a  little 


Fig.  265. — Horizontal  section  of  superior  mediastinum  through  3rd  dorsal 
vertebra  from  above  (after  Braune) . 


1.  Inferior  thyroid  vein. 

2.  Pectoralis  major. 

3.  Innominate  artery, 

4.  Internal  mammary  artery. 
0.  Sternum. 

6.  Right  innominate  vein. 

7.  Remains  of  thymus  (line  passes 

through  sterno-thyroid) . 

8.  Right  phrenic. 

9.  Clavicle. 

10.  Right  vagus. 

11.  Sterno-hyoid. 


12.  Neck  of  5th  rib. 

13.  Left  innominate  vein. 

14.  Trachea,  with  recurrent  laryngeal 

nerve  on  left  side. 

15.  Lefc  internal  carotid. 

16.  fEsophagus. 

17.  Left  vagus. 

18.  Left  subclavian. 

19.  Left  vertebral  (arising  here  from 

aorta) . 
21.  Lung. 
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cellular  tissue  continuous  with  the  subpleural  tissue,  and  some 
lymphatics  (the  triangularis  sterni  and  internal  mammary  vessels 
being  regarded  as  parietal  structures). 

The  Middle  Mediastinum  is  not  bounded  in  front  or  behind, 
unless  the  anterior  and  posterior  mediastina  can  be  regarded  as 

Fig.  266. 


boundaries.  It  contains  the  pericardium  and  its  contents,  the 
small  extra-pericardial  portion  of  the  descending  cava,  the  arch  of 
the  great  azygos  vein,  the  roots  of  the  lungs,  the  pneumogastric  and 
phrenic  nerves,  and  the  cardiac  plexuses. 

The  Posterior  Mediastinum,  bounded  in  front  by  the  pericardium. 


Fig.  266. — Diagram  of  a  transverse  section  of  the  thorax  (aUered  from 
Wilson  and  Carter,  by  J.  T.  Gray). 


1.  Anterior  mediastinum. 

2.  Internal  mammary  vessels. 

3.  Triangularis  sterni  muscle. 

4.  Right    phrenic     nerve  between 

pleura  and  pericardium. 

5.  Left  phrenic  nerve  between  pleura 

and  pericardium. 

6.  Thoracic  duct  in  posterior  medias- 

tinum. 

7.  (Esophagus  with   left  vagus  in 

front  and  right  vagus  behind. 


8.  Vena  azygos  major. 

9.  Thoracic  aorta,  giving  off  inter- 

costal arteries. 
10.  Gangliated  cord  of  sympathetic. 
R.  V.  Right  ventricle.    R.  A.  Right 

auricle    of   heart   in  middle 

mediastinum. 
P.  A.  Pulmonary  artery. 
A.  Aorta. 

C.  Vena  cava  superior. 
V.  Dorsal  vertebra. 
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and  behind  by  the  dorsal  vertebrae  below  the  fourth,  will  be  after- 
wards dissected  ;  it  contains  the  descending  part  of  the  arch,  with  the 
descending  thoracic  aorta  and  its  branches,  the  oesophagus,  the 
pneumogastric  nerves,  the  azygos  veins,  the  thoracic  duct,  the 
splanchnic  nerves,  some  lymphatic  glands,  and  a  quantity  of  connec- 
tive tissue  investing  the  aorta  and  other  structures  in  the  space. 

[To  examine  the  middle  mediastinum,  the  ribs  should  be  divided 
about  three  inches  from  their  cartilages,  and  the  pieces  turned 
back  to  give  more  room,  but  the  iirst  rib  must  not  be  interfered 
with,  and  care  should  be  taken  to  divide  the  second  rib  in  front  of 
the  attachment  of  the  scalenus  posticus.  The  lungs  are  to  be 
drawn  away  from  the  heart,  and  the  layer  of  pleura  reflected  on 
the  pericardium  is  then  to  be  carefully  removed  (the  phrenic 
nerves  lying  between  the  two  serous  membranes  on  each  side  being 
preserved),  and  the  roots  of  the  lungs  cleaned  without  injuring  the 
jjericardium.  After  observing  the  external  surface  of  the  pericardium, 
it  may  be  opened  by  an  oblique  incision  from  above  downwards  and 
to  the  left,  in  order  to  study  its  interior.] 

The  Pericardium  (^ig.  266)  is  a  fibro-seroiis  membrane  en- 
closing the  heart.  The  Fibrous  layer  is  of  conical  shape,  attached 
by  its  base  to  the  thoracic  surface  of  the  diaphragm,  while  its  narrow 
upper  extremity  becomes  lost  upon  the  adventitia  of  the  great  vessels. 
It  receives  a  band  of  fibrous  tissue  from  the  deep  cervical  fascia  in 
front,  and  is  connected  to  the  sternum  and  spine  by  fascial  ligamen- 
tous processes.  Its  outer  surface  gives  attachment  in  the  greater 
part  of  its  extent  to  the  pleurae,  which  leave  a  mesial  posterior 
mediastinal  space  uncovered  behind,  and  a  very  narrow  anterior 
mediastinal  space  to  the  left  of  the  middle  line  in  front.  The 
latter  usually  lies  behind  the  lower  third  of  the  left  side  of  the 
meso-sternum. 

The  Serous  layer  resembles  other  serous  membranes  in  having 
parietal  and  visceral  reflections.  The  parietal  lamina  covers  the 
inner  surface  of  the  fibrous  layer,  and  the  cardiac  area  of  the  dia- 
phragm ;  the  visceral  layer  invests  the  heart  and  the  roots  of  all  the 
great  vessels,  extending  as  a  common  tube  for  the  aorta  and  pulmo- 
nary artery  for  a  distance  of  about  two  inches  from  their  origin.  It 
also  surrounds  the  pulmonary  veins  and  superior  vena  cava,  but 
covers  the  inferior  vena  cava  only  on  its  anterior  half,  the  posterior 
half  of  the  vessel  blending  with  the  fibrous  pericardium  just  before 
piercing  the  diaphragm.  It  forms  a  number  of  pouches  between 
the  great  vessels.  Two  of  these  are  specially  noteworthy,  the 
oblique  sinus,  between  the  inferior  left  pulmonary  vein  and  the 
inferior  vena  cava  ;   and  the  transverse  sinus,  a  complete  tunnel 


THE  BOOTS  OF  THE  LUNGS. 


between  the  conjoined  arterial  trunks  (aorta  and  pulmonic)  in  front, 
and  the  venous  trunks  behind  and  below. 

The  fibrous  layer  and  the  parietal  portion  of  the  serous  pericar- 
dium are  supplied  by  branches  from  the  aorta,  the  intercostals,  the 
phrenics,  and  the  internal  mammary  arteries.  The  visceral  peri- 
cardium is  supplied  by  twigs  of  the  coronary  arteries. 

From  what  has  been  said  with  reference  to  the  relation  of  the 
pleurae  to  the  pericardium,  it  will  be  seen  that  the  operation  of 
paracentesis  pericardii  through  the  left  intercostal  spaces  will,  in 
most  cases,  involve  the  left  pleural  cavity. 

The  Phrenic  Nerves  (Fig.  266,  4,  5)  may  be  followed  in  the 
whole  of  their  course,  if  the  dissection  of  the  neck  is  sufficiently 
advanced,  and  should  be  carefully  preserved.  Each  nerve  arises 
from  the  4  th  and  5th  cervical  nerves,  and  frequently  by  a  small 
branch  from  the  3rd,  it  crosses  the  scalenus  anticus  in  the  neck,  and 
reaches  the  front  of  the  first  stage  of  the  subclavian  artery,  com- 
municating with  a  branch  from  the  inferior  cervical  ganglion  and 
sometimes  with  the  ansa  hyjDoglossi  and  nerve  to  the  subclavius. 
Passing  behind  the  subclavian  vein  and  in  front  of  the  root  of  in- 
ternal mammary  artery,  it  enters  the  thorax.  The  left  nerve  then 
runs  between  the  horizontal  arch  of  the  aorta  and  the  left  lung  in 
front  of  the  pneumogastric  nerve,  while  the  right  nerve  lies  to  the 
outer  side  of  the  right  innominate  vein  and  the  superior  cava. 
Both  nerves  pass  in  front  of  the  roots  of  the  lungs,  and  between 
the  pleurae  and  pericardium,  give  filaments  to  both  membranes,  and 
finally  pierce  and  supply  the  diaphragm  ;  the  right  also  giving 
branches  to  the  capsule  of  the  liver  ;  the  left  communicating  with 
the  solar  plexus.  The  left  nerve  is  longer  than  the  right,  partly 
because  of  the  deflection  of  its  course  by  the  projection  of  the  heart 
to  the  left,  partly  on  account  of  the  lower  level  of  the  diaphragm 
on  this  side.  Accompanying  each  nerve  may  be  seen  a  small  comes 
nervi  phrenici  artery  from  the  internal  mammary. 

[The  pericardium  is  to  be  dissected  from  the  roots  of  the  lungs 
and  entirely  removed  from  the  great  vessels,  except  a  small  piece 
which  should  be  left  to  mark  the  point  at  which  it  was  attached  to 
the  aorta.  In  doing  this  care  must  be  taken  of  the  left  phrenic  and 
left  pneumogastric  nerves,  as  well  as  of  some  small  cardiac  nerves 
and  the  left  superior  intercostal  vein,  all  of  which  cross  the  arch 
of  the  aorta.] 

The  Roots  of  the  Lungs  (Figs.  266  and  267)  are  each  formed 
by  a  pulmonary  artery,  two  pulmonary  veins,  and  a  bronchus,  with 
small  bronchial  vessels,  the  anterior  and  posterior  pulmonary 
plexuses  of  the  pneumogastric  and  sympathetic  nerves,  and  some 
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lympliatics,  all  bound  together  by  connective  tissue  continuous  with 
the  mediastinal  and  subpleural  tissue  and  invested  by  a  fold  of 
pleura.  Tlie  order  of  the  three  principal  structures  from  before 
backwards  is  the  same  on  both  sides  of  the  body,  viz.  veins,  artery, 


Fi?.  267. 


and  bronchus  ;  from  above  downwards  on  the  right  side  the  order 
is  the  reverse,  viz.  bronchus,  artery,  veins  ;  but  on  the  left  side  it 
is  artery,  bronchus,  veins.  The  reason  of  this  difference  is,  that  a 
large  eparterial  branch  is  given  off  from  the  right  bronchus  to  the 


Fig.  267. — The  heart  and  lungs  (from  Wilson). 


1.  Right  ventricle. 

2.  Left  ventricle. 

3.  Right  auricle. 

4.  Left  auricular  appendix. 

5.  Pulmonary  artery. 

6.  Right  pulmonary  artery. 

7.  Left  pulmonary  artery. 

8.  Remains  of  the  ductus  arteriosus. 

9.  Arch  of  the  aorta. 

10.  Superior  vena  cava. 

11.  Innominate  artery,  and  in  front  of 

it  the  right  innominate  vein. 

12.  Right  subclavian  vein,  and  behind 

it,  the  corresponding  artery. 


13.  Right  common  carotid  artery  and 

jugular  vein. 

14.  Left  innominate  vein.  [vein. 

15.  Left  carotid  artery  and  jugular 

16.  Left  subclavian  vein  and  artery. 

17.  Trachea.  [bronchus. 

18.  Eparterial     branch     of  right 

19.  Left  bronchus. 

20.  20.  Pulmonary  veins. 

21.  Superior  lobe  of  the  right  lung. 

22.  Middle  lobe. 

23.  Inferior  lobe. 

24.  Superior  lobe  of  the  left  lung. 

25.  Inferior  lobe. 
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upper  lobe  of  the  lung,  while  the  branch  to  the  corresponding  lobe 
of  the  left  lung  is  hyparterial  (see  p.  631). 

The  right  root  is  related  in  front  to  the  superior  vena  cava  and 
the  phrenic  nerve,  behind  to  the  vena  azygos  major  and  the  vagus 
nerve,  and  the  vena  azygos  major  curves  over  it  above  to  terminate 
in  the  supeidor  cava. 

The  left  root  has  in  front  the  phrenic  nerve  ;  hehind,  the  descend- 
ing arch  of  the  aorta  and  vagus  nerve  ;  and  above,  the  horizontal 
arch  of  the  aorta  and  the  recurrent  laryngeal  nerve. 

The  Lungs  (Fig.  267)  vary  very  much  in  condition  in  different 
bodies.  They  are  somewhat  contracted,  but  if  perfectly  healthy  their 
surfaces  are  smooth,  and  the  tissue  is  elastic  and  crepitant  throughout. 
They  are  of  a  pinkish  white  colour,  marbled  and  mottled,  in  the 
adult  with  lines  of  bluish  black  pigment,  which  may  be  greatly 
exaggerated  in  residents  in  large  towns.  Their  united  weight 
averages  about  43  ounces,  of  which  about  22  belong  to  the  right 
lung,  and  their  specific  gravity  varies  from  0*345  to  0*746. 

Each  lung  is  divided  into  two  principal  segments  by  an.  oblique 
fissure,  and  the  upper  segment  of  the  right  is  intersected  by  a  second 
fissure.  These  fissures  extend  down  to  the  roots  and  subdivide 
the  lungs  into  lobes,  superior  and  inferior  on  the  left  side,  and 
superior,  middle  and  inferior  on  the  right.  The  superior  lobe  of 
the  right  lung  receives  a  large  eparterial  bronchial  tube,  which 
passes  above  the  right  pulmonary  artery ;  all  the  other  tubes  of 
both  lungs  being  hyparterial. 

The  pulmonic  pleura  is  intimately  adherent  to  the  lung  tissue, 
and  is  prolonged  into  the  fissures. 

Each  lung  may  be  described  as  having  a  base,  an  apex,  an  ex- 
ternal or  parietal  surface,  an  internal  or  mediastinal  surface,  and 
anterior,  posterior  and  inferior  margins. 

The  base  is  concave,  with  sharp  margins,  and  rests  upon  the  dia- 
phragm. The  a])ex  is  rounded  and  projects  only  to  a  small  extent 
above  the  oblique  plane  of  the  upper  opening  of  the  thorax,  but  it 
reaches  about  an  inch  and  a  half  above  the  horizontal  level  of  the 
first  costal  cartilage,  and  lies  behind  the  subclavian  vessels.  The 
outer  surface,  moulded  to  the  inner  surface  of  the  thoracic  wall,  is 
strongly  convex  and  marked  by  oblique  ridges  corresponding  to 
the  intercostal  spaces,  and  by  a  long  oblique  fissure  running  from 
a  little  below  the  apex  at  the  back  to  the  lower  part  of  the  anterior 
border  in  the  front.  Tn  the  right  lung  the  jjortion  of  the  organ 
above  this  fissure  is  subdivided  by  a  second  deep  fissure,  passing 
almost  horizontally  forwards  from  the  middle  of  the  oblique  fissure 
to  the  anterior  margin.    The  inner  surface  may  be  divided  into 
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Fig.  268. 


Pig.  268. — The  inner  aspect  of  the  right  lung,  showing  its  relations  to  the 
mediastinal  structures.    (From  the  model  of  His.) 


1.  For  right  innominate  vein.  6. 

2.  Bronchi.  7. 

3.  For  trachea.  8. 

4.  For  oesophagus  (the  position  is  9. 

indicated  above,  but  there  is  no  10. 

distinct  impression  above  the  11. 
hilum) . 

■5.  For  lower  end  of  vena  cava  superior. 


For  left  auricle. 
Veins. 

For  vena  cava  inferior. 

Arteries. 

For  aorta. 

For  right  auricle  and  right 
tricle  (latter  below) . 


ven- 
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Fig.  269. 


Fig.  269. — The  inner  aspect  of  the  left  lung,  showing  its  relations  to  the 
mediastinal  structures.    (Drawn  from  the  model  of  His.) 


1.  Position  of  oesophagus  and  trachea 

(no  impression). 

2.  For  left  common  carotid  arter}'. 

3.  Bronchus. 

4.  For  arch  of  aorta. 

5.  For  dorsal  aorta. 

6.  For  pulmonary  artery. 

7.  For  oesophagus. 


8.  Veins. 
10.  Arteries. 

12.  For  right  auricular  appendage. 

14.  For  right  ventricle  and  pulmonic 

sinus  arteriosus. 
16.  Arteries. 

15.  For  left  ventricle. 
20.  For  cardiac  apex. 


H. 


Q  Q 
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three  portions,  corresponding  to  the  superior,  middle  and  posterior' 
mediastina,  the  middle  mediastinal  portion  presenting  an  irregular 
aperture,  the  hilum  for  the  passage  of  the  structures  of  the 
root.  In  a  lung  which  has  been  hardened  in  situ,  each  segment 
bears  distinct  impressions  of  the  principal  structures  contained 
within  the  corresponding  part  of  the  interpleural  space.  This 
moulding  is  indicated  in  Figs.  268  and  269,  and  conveys  a  valuable 
idea  of  the  relations  of  the  surface  under  consideration. 

The  anterior  margin  of  each  lung  is  sharp  and  overlaps  the  heart 
and  great  vessels,  reaching  the  mid-line  of  the  sternum  opposite 
the  third  costal  cartilage,  and  meeting  the  opposite  lung.  That  of 
the  right  lung  then  passes  vertically  downwards  as  low  as  the 
junction  of  the  gladiolus  with  the  ensiform  cartilage ;  whilst 
that  of  the  left  lung  passes  outwards  to  the  left  in  a  curved 
direction  behind  the  fifth  costal  cartilage  and  sixth  rib  around 
the  apex  of  the  heart,  and  finally  inwards  to  join  the  inferior 
border.  There  is  hence  an  interspace  between  the  two  anterior 
borders,  in  which  the  pericardium  is  separated  from  the  parietes 
only  by  the  inner  portion  of  the  left  pleura  and  the  subpleural  and 
mediastinal  connective  tissue.  This  space  coincides  with  the  area 
of  cardiac  dulness  of  physicians.  It  will  be  seen  that  it  is  much 
larger  than  the  ^'anterior  mediastinum''  (Fig.  266),  and  is  very 
difterent  in  outline.  It  should  be  remembered  also  that  while  the 
mediastinal  area  is  constant  in  its  dimensions,  the  interpulmonic 
area  varies  during  life  with  the  amount  of  air  in  the  lungs,  and  for 
obvious  reasons  may  be  greatly  widened  when  ex^^osed  in  the  dead 
subject. 

The  inferior  margin  is  sharply  defined  and  follows  the  line  of 
reflection  of  the  pleura,  but  never  reaches  (|uite  so  low,  even  after 
the  deepest  inspiration. 

The  left  lung  is  somewhat  longer  vertically  than  the  right,  owing 
to  the  lower  level  of  the  diaphragm  on  the  left  side;  it  is,  however, 
of  smaller  bulk  in  consequence  of  the  encroachment  of  the  ventricu- 
lar portion  of  the  heart  upon  that  side  of  the  thoracic  cavity. 

The  Heart  (Fig.  270)  is  placed  obliquely  between  the  lungs,  and 
rests  on  the  diaphragm,  with  its  base  directed  backwards  and  to  the 
right,  and  the  apex  to  the  left  side.    The  base  lies  ojDposite  to  the  I 
6th,  7th  and  8th  dorsal  vertebrse,  and  the  apex  beats  between  the  j 
5th  and  6th  ribs,  about  3  inches  from  the  middle  line  below  and 
to  the  inner  side  of  the  nipple.    A  median  sagittal  section  of  the  j 
body  (Fig.  277)  leaves,  on  the  right  side,  a  portion  of  both  auricles, 
with  all  the  venous  orifices  except  those  of  the  left  pulmonary 
veins,  and  a  small  portion  of  the  anterior  part  of  the  right  ventricle. 
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On  the  left  are  the  whole  of  the  left  ventricle,  nearly  the  whole  of 
the  right  ventricle,  the  pulmonic  and  aortic  orifices  (the  latter 
sometimes  in  the  median  line,  rarely  to  the  right),  portions  of  both 
auricles,  and  the  openings  of  the  left  pulmonary  veins. 


Fig.  270 


The  right  honler  of  the  heart  is  situated  an  inch  and  a  half  from 
the  middle  line,  the  a^ex^  which  for  puri30ses  of  auscultation  is 
described  as  being  about  two  inches  below  the  male  nipple  and  one 
to  the  sternal  side,  lies  three  inches  from  the  middle  of  the  sternum ; 


Fig.  270. — Diagram  of  the  relations  of  the  thoracic  viscera  to  the  walls  of  the 

chest. 


1.  Situation  of  pulnionar}^  orifice. 

2.  Left  auriculo-ventriciilar  orifice. 

3.  Orifice  of  aorta. 

4.  Kight  auriculo-ventricular  orifice. 

5.  Limit  of  the  anterior  and  inferior 

border  of  left  lung  in  complete 
expiration. 

6.  Ditto,  of  right  lun?. 

7.  Limit  of  left  lung  in  inspiration. 

8.  Ditto  of  right  lung  in  inspiration. 

9.  Limit  of  left  pleura .    (This  more 

often  keeps  within  the  costal 


margin  down  to  the  7th  rib) . 
10.  Limit  of  left  pleura, 
n.  Superior  cul-de-sac  of  left  lung. 

12.  Ditto  of  right  lung. 

13.  Right  auricle. 

14.  Right  auricular  appendage. 

15.  Left  auricle. 

16.  Limit  of  diaphragm  in  complete 

expiration. 

17.  Ditto,  ditto.  ^ 

18.  Ditto,  ditto,  in  complete  inspira- 

tion. 

Q  Q  2 
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the  base  reaches  as  high  as  the  upper  border  of  the  third  costal 
cartilage  ;  and  the  lower  or  left  border  is  marked  by  a  line  drawn 
from  the  7th  right  chondro-sternal  articulation  to  the  apex  of  the 
heart. 

The  positions  of  the  central  j^oints  of  the  arterial  and  auriculo- 
ventricular  orifices,  according  to  Braune,  are  as  follows,  but  these 
are,  of  course,  subject  to  considerable  variation.  The  Ostium  pul- 
monale lies  behind  the  upper  border  of  the  third  costal  cartilage,  a  fifth 
of  an  inch  from  the  sternal  border ;  the  Ostium  aorticum,  behind  the 
middle  of  .the  left  half  of  the  sternum  opposite  the  third  costal  car- 
tilage; the  Ostium  bicuspidale,  in  the  third  left  intercostal  space, 
two-fifths  of  an  inch  to  the  left  of  the  sternum  ;  and  the  Ostium, 
tricusjndale,  a  little  to  the  right  of  the  mid-line  of  the  sternum, 
opposite  the  fourth  costal  cartilage. 

The  surface  of  the  heart,  with  its  pericardial  investment,  is  related 
(1)  to  the  thoracic  wall,  in  the  triangular  space  already  described  as 
the  anterior  mediastinum  ;  (2)  to  the  inner  surface  of  the  pleurse  and 
lungs  (see  Figs.  268  and  269)  ;  (3)  to  the  posterior  mediastinal 
structures,  and  (4)  to  the  diaphragm.  The  anterior  mediastinal  area 
lies  on  the  left  side  of  the  median  line  and  comprises  only  a  small 
portion  of  the  anterior  aspect  of  the  right  ventricle. 

The  right  pulmonic  area  consists  of  a  small  part  of  the  right 
ventricle,  the  right  auricle,  with  its  appendages,  and  behind  these 
the  right  side  of  the  left  auricle. 

The  left  pulmonic  area  includes  a  portion  of  the  left  border  of  the 
right  ventricle,  the  superior  external  aspect  of  the  left  ventricle,  the 
left  side  of  the  left  auricle,  w^itli  its  appendage,  the  anterior  inter- 
ventricular furrow,  and  part  of  the  auriculo-ventricular  furrow. 

The  Diaphragmatic  area  consists  of  portions  of  the  right  and  left 
ventricles,  with  the  posterior  inter-ventricular  septum  ;  and  a  portion 
of  the  right  auricle,  Avith  the  inferior  caval  orifice. 

The  piosterior  Mediastinal  area  consists  of  the  posterior  part  of 
the  base  of  the  heart,  with  the  pulmonic  veins. 

The  weight  of  the  healthy  heart  averages  1 1  oz.  in  the  male  and 
9  oz.  in  the  female. 

The  anterior  aspect  of  the  heart  is  convex,  and  is  formed  almost 
entirely  by  the  right  ventricle  and  auricular  appendage,  but  a  small 
portion  of  the  right  auricle  is  seen  at  the  right  side,  and  a  part  of 
the  left  ventricle  at  the  apex  and  the  left  border,  while  the  irregular 
border  of  the  left  auricular  apj)endage  appears  to  the  left  of  the 
pulmonary  artery.  The  postero-inferior  surface  of  the  heart,  which 
rests  for  the  most  part  upon  the  diaphragm,  is  flattened,  and  is 
formed  by  ]3art  of  the  right  auricle,  and  by  the  left  auricle  and 
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I  v^entricle,  which  last  forms  the  apex  of  the  heart.  Each  surface  of 
f|the  heart  is  grooved  by  the  divisions  between  the  auricles  and 
([[ventricles.  The  anterior  inter-ventricular  groove  is  near  the  left 
i'liborder  of  the  heart,  whilst  the  ^posterior  inter-ventricular  groove  lies  a 
/  little  to  the  right,  their  positions  indicating  the  oblique  direction  of 
the  septum.  In  these  grooves  will  be  seen  the  descending  branches 
;  of  the  coronary  vessels. 

The  Coronary  Arteries  (right  and  left)  are  the  first  branches 
of  the  aorta,  and  supply  the  substance  of  the  heart.    They  are  to 
'  be  found  on  either  side  of  the  pulmonary  artery,  with  a  plexus 
(coronary)  of  nerves  accompanying  each. 

The  left  coronary  artery  arises  from  the  left  sinus  of  Valsalva, 
i  and  passes  behind  the  pulmonary  artery  and  to  its  left  side,  there 
I  breaking  up  into  two  branches,  (1)  auriculo-ventricular,  which  runs 
in  the  auriculo-ventricular  groove  on  the  posterior  asj)ect  of  the  heart 
f  to  anastomose  with  the  corresponding  branch  of  the  Eight  Coronary 
Artery  ;  and  (2)  inter-ventricular,  which  runs  in  the  anterior  inter- 
ventricular groove  to  the  apex  of  the  heart.     The  artery  supplies 
branches  to  both  ventricles,  the  left  auricle,  the  pulmonary  artery, 
the  aorta,  and  the  septum. 

The  right  coronary  artery  springs  from  the  anterior  sinus  of 
Valsalva,  courses  from  left  to  right  in  the  auriculo-ventricular  groove, 
and  opposite  the  j)osterior  inter-ventricular  furrow  divides  into 
auriculo-ventricular  and  posterior  inter-ventricular  branches,  the  latter 
running  in  the  groove  to  the  apex  to  anastomose  with  the  anterior 
inter- ventricular  of  the  left  artery.  It  supplies  branches  to  both 
ventricles,  the  right  auricle,  the  aorta,  and  the  pulmonary  artery. 

The  Veins  of  the  heart  do  not  correspond  precisely  to  the 
arteries.  The  great  cardiccc  vein  runs  up  the  anterior  inter- 
ventricular groove  with  the  descending  branch  of  the  left  coronary 
artery,  but  leaves  it  to  pass  along  the  horizontal  auriculo- 
ventricular  groove  to  the  back  of  the  heart,  where  it  becomes  con- 
siderably enlarged,  and  terminates  by  forming  the  coronary  sinus, 
between  the  left  auricle  and  ventricle.  It  receives  the  posterior 
cardiac  veins  from  the  back  of  the  heart,  the  middle  cardiac  vein 
which  follows  the  inter-ventricular  groove  behind,  the  right  coronary 
vein  which  enters  it  near  the  termination,  and  small  branches  from 
the  auricles,  including  the  oblique  vein  of  Marshall,  which  runs 
downwards  and  inwards  over  the  back  of  the  left  auricle,  and 
probably  represents  the  remains  of  the  foetal  left  superior  vena  cava. 
Finally  it  opens  by  means  of  the  coronary  sinus  into  the  back  of 
the  right  auricle. 
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Some  small  anterior  cardiac  veins,  and  other  small  veins  called 
the  venoe  minimce  cordis,  pass  directly  into  the  right  auricle. 

The  superficial  cardiac  plexus  of  the  sympathetic  is  situated 
immediately  in  front  of  the  arch  of  the  aorta,  and  gives  branches  to 
the  front  and  back  of  the  heart.  To  it  may  be  traced  the  left 
superior  cardiac  nerve  of  the  sympathetic,  the  left  inferior  cardiac 
branch  from  the  recurrent  laryngeal  (vagus),  and  branches  from 
the  deep  cardiac  plexus. 

The  deep  cardiac  plexus  lies  behind  the  aorta,  and  is  formed  by 
all  the  cardiac  nerves  of  the  right  side  and  the  middle  and  inferior 
left  cardiac  of  the  sympathetic  and  left  superior  vagus  cardiac. 

The  Great  Vessels  of  the  Heart  (Fig.  276)  have  the  following 
positions.  The  vena  cava  superior  lies  to  the  right,  the  pulmonary 
artery  to  the  left,  and  between  them  is  the  arch  of  the  aorta. 
The  inferior  vena  cava  can  be  seen  piercing  the  diaphragm  at  the 
back  of  the  heart,  by  drawing  the  organ  upwards  ;  and  the  right 
and  left  pulmonary  veins  pass  outwards  from  the  back  of  the  left 
auricle  to  join  the  roots  of  the  lungs. 

The  Cavities  of  the  heart  are  to  be  opened  in  situ,  and  in  the 
order  in  which  the  blood  enters  them. 

[The  right  auricle  is  to  be  opened  by  one  incision  from  the  superior 
to  the  inferior  vena  cava,  and  another  at  right  angles  to  it  into  the 
auricular  appendage.] 

Right  Auricle  (Fig.  271,  i). — The  interior  of  the  auricle  con- 
sists of  a  main  cavity,  the  atrium  or  sinus  venosus,  and  the  diver- 
ticulum of  the  auricular  appendage.  It  is  smooth  internally, 
except  on  its  anterior  wall  and  in  the  appendix,  where  the  mus- 
cular fibres  form  prominent  bands,  for  the  most  part  running 
parallel  to  each  other  like  the  teeth  of  a  comb,  and  hence  called 
musculi  pectinati.  The  endocardium,  or  lining  membrane,  is  seen 
to  be  continuous  with  the  lining  membrane  of  the  veins. 

The  large  openings  into  the  right  auricle  are  those  of  the  superior 
vena  cava  (3),  entering  at  the  upper  and  anterior  part ;  the  inferior 
vena  cava  (4),  entering  at  the  lower  and  back  part ;  and  the  coronary 
sinus  (7),  lying  between  the  inferior  caval  and  the  auriculo-ventri- 
cular  (9)  openings  and  below  the  Eustachian  valve. 

The  foramina  Thehesii  are  numerous  small  openings  which  are 
found  in  the  wall  of  the  auricle,  corresponding  to  the  anterior 
cardiac  veins  and  the  yense  cordis  minimee.  Similar  but  still 
smaller  apertures  may  be  found  in  the  other  cavities. 

The  tubercle  of  Lower  is  a  projection  occasionally  found  in  the 
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wall  of  the  auricle,  between  tlie  superior  and  inferior  vense  cavse. 
It  depends  upon  a  subserous  deposit  of  fat. 

The  coronary  valve  (8)  (valve  of  Thebesius)  is  a  thin  imperfect 
endocardial  fold  at  the  orifice  of  the  coronary  sinus. 

The  Eustachian  valve  (6)  is  a  semilunar  fold  placed  in  front  and 
to  the  left  of  the  opening  of  the  vena  cava  inferior,  extending  between 
this  orifice  and  the  lower  border  of  the  annulus  ovalis  immediately 
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Fig.  271.— Right  side  of  the 

1.  Cavity  of  right  auricle. 

2.  Auricular  appendix :  in  its  cavity 

are  seen  the  musculi  pectinati. 

3.  Superior  vena  cava,  opening  into 

the  upper  part  of  the  right 
auricle, 

4.  Inferior  vena  cava. 

0.  Fossa  ovalis ;  the  prominent  ridge 
surrounding  it  is  the  annulus 
ovalis. 

6.  Eustachian  valve. 

7.  Opening  of  the  coronary  sinus. 

8.  Coronary  valve. 

9.  Entrance  of  the  auriculo- ventri- 

cular opening.  Between  the 
figures  1  and  9,  two  or  three 
foramina  Thebesii  are  seen. 

a.  Eight  ventricle. 

b.  Cavity  of  right  ventricle. 

c.  Conus  arteriosus  or  infundibulum. 

d.  Pulmonary  artery. 

e.  f.  Tricuspid  valve  ;    e   is  placed 


art  laid  open  (from  Wilson). 

on  the  left  curtain,  /  on  the 

anterior  curtain. 
ff.  One  of  the  musculi  papillares,  to 

the  apex  of  which  the  anterior 

and  right  curtains  are  connected 

by  chord83  tendinese. 
If.  Columna)  carneae. 
I.  Two  musculi   papillares  of  the 

right  curtain. 
Attachment  by  chorda)  tendinese 

of  the  left  limb  of  the  anterior 

curtain. 
/,  /.  Chorda)  tendinese. 
iJL  Semilunar  valves  of  the  pulmonary 

artery. 

JL  Apex  of  left  auricular  appendix. 

0.  Left  ventricle. 

p.  Ascending  aorta. 

<j.  Its  transverse  portion,  with  the 

three    arterial    trunks  which 

arise  from  the  arch, 
r.  Descending  aorta. 
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above  the  opening  of  the  coronary  sinns.  In  the  foetus  it  directs  the 
current  of  blood  from  the  inferior  vena  cava  through  the  foramen 
ovale,  but  in  the  adult  is  generally  cribriform  and  very  imperfect. 

The  fossa  oralis  and  aiinulus  ovalis  (5)  are  also  remains  of  foetal 
structures,  found  on  the  inner  wall  of  the  right  auricle. 

The  annulus  ovalis  is  a  muscular  ring  surrounding  the  shallow 
fossa  ovalis,  and  representing  the  margin  of  the  foramen  ovale  of 
the  foetus.  The  fossa  ovalis  is  a  thin  membranous  portion  of  the 
inter-auricular  septum,  formed  by  the  foetal  valve  of  the  foramen 
ovale.  This  membrane  rises  from  the  posterior  margin  of  the 
foramen  about  the  fourth  month  of  foetal  life,  and,  as  it  developes, 
gradually  overlaps  the  anterior  margin  of  the  opening,  so  as  to 
form  a  complete  valve  which  allows  the  passage  of  the  blood  from 
right  to  left,  but  intercepts  it  in  the  opposite  direction.  After  birth 
the  aperture  gradually  becomes  obliterated,  but  not  unfrequently  a 
small  oblique  opening,  through  which  a  probe  can  be  introduced, 
will  be  found  in  the  adult. 

[To  open  the  right  ventricle,  its  flaccid  wall  should  be  grasped 
with  the  left  hand,  and  the  scalpel  made  to  transfix  it  about  half- 
way down,  and  well  to  the  right  side  of  the  septum  ;  the  knife  being 
then  carried  towards  the  apex,  the  cavity  of  the  ventricle  will  be 
opened.  Tlie  left  forefinger  is  to  be  passed  up  into  the  pulmonary 
artery,  and  will  serve  to  guide  the  incision,  which  is  to  be  prolonged 
into  that  vessel,  if  possible,  between  two  of  the  semilunar  valves. 
All  clots  being  removed,  the  whole  of  the  ventricle  will  be 
displayed.] 

The  Right  Ventricle  (Fig.  271,  a)  consists  of  a  main  cavity, 
the  walls  of  which  show  columnar  projections  formed  by  the  muscular 
substance  of  the  heart ;  and  of  a  smooth  funnel-shaped  portion 
(infundibulum  or  conus  arteriosus)  leading  upwards  and  to  the  left 
into  the  pulmonary  artery.  The  projections  on  the  wall  of  the 
ventricle  are  called  columnce  carnece  (/i)  ;  of  these  four  varieties  may 
be  described  ;  one  in  w^hich  the  column  merely  stands  out  in  relief, 
being  attached  to  the  w^all  of  the  ventricle  in  its  whole  length  ;  a 
second  in  which  the  column  is  attached  at  both  ends  but  is  free 
in  the  middle,  so  that  a  probe  may  be  passed  between  it  and  the 
wall ;  a  third,  called  musculi  imjnllares  (g),  which  project  into  the 
cavity  of  the  ventricle  and  give  attachment  by  their  extremities  to 
chordce  tendinece,  or  fibrous  cords  passing  to  the  flaps  of  the  auric ulo- 
ventricular  v^alve  ;  and  a  fourth  variety  consisting  of  bands  which 
pass  from  one  fleshy  column  to  another,  or  to  the  ventricular  wall. 
One  of  these  latter,  running  from  the  base  of  the  anterior  papillary 
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muscle  to  the  septum,  is  called  the  moderator  hand,  a  structure 
which  is  largely  developed  in  the  ox  and  some  other  of  the  lower 
animals. 

The  right  auriculo-ventricular  or  tricuspid  valve  (e)  is  formed 
by  a  reduplication  of  the  endocardium  or  lining  membrane  of  the 
heart,  and  between  its  layers  are  some  tendinous  and  muscular 
fibres,  the  former  being  continuous  with  the  chordae  tendinese.  The 
entire  valve  is  attached  above  to  a  fibrous  ring  {zona  tendinosa), 
which  bounds  the  auriculo-ventricular  opening,  and  is  divided  below 
into  three  larger  cusps,  right,  left,  and  posterior,  and  three  smaller 
cusps  alternating  with  these,  all  giving  attachment  by  their  free 
borders  and  ventricular  surfaces  to  chordae  tendinese.  The  cJiordce 
tendinecF,  are  connected  to  three  groups  of  musculi  papillares,  anterior, 
posterior,  and  internal  or  septal — the  last  grouj),  however,  are  very 
imperfectly  developed,  and  some  of  the  cords  of  the  posterior  cusp 
may  be  attached  directly  to  the  septal  w^all.  Each  group  of  chordae 
tendinese  will  be  found  attached  to  the  adjacent  borders  of  two  larger 
cusps  and  to  the  small  intervening  cusp,  and  each  large  cusp  hence 
receives  its  chordae  tendineae  from  two  sets  of  musculi  papillares. 

The  left  cusp  of  the  valve  is  the  largest  and  is  in  contact  with 
the  anterior  w^all,  the  right  cusp  lies  against  the  right  wall,  and  the 
posterior  is  opposed  to  the  back  part  of  the  septum  ventriculorum. 
The  left  or  infundibular  flap  shuts  off  the  infundibulum  from  the 
general  cavity  of  the  ventricle,  but  does  not  form  a  part  of  the 
infundibulum. 

The  auricular  surface  of  the  tricuspid  valve  is  extremely  smooth, 
for  the  purpose  of  facilitating  the  flow  of  blood  into  the  ventricles. 

The  tricuspid  valve  acts  during  contraction  of  the  ventricle 
(systole and  ]3revents  the  regurgitation  of  blood  into  the  auricle  ; 
but  even  in  health  there  is  said  to  be  a  slight  reflux,  which  has 
been  termed  the  '  safety-valve  action.'  The  infundibular  division 
of  the  tricuspid  valve  serves  to  prevent  the  blood  from  flowing  into 
the  pulmonary  artery  until  the  ventricle  is  fully  distended  and  able 
to  contract  forcibly  on  its  contents. 

The  pulmonary  artery  is  attached  to  a  fibrous  ring,  which  inter- 
venes between  it  and  the  muscular  substance  of  the  heart,  and 
the  lining  membrane  of  the  artery  is  continuous  with  that  of  the 
ventricle. 

The  semilunar  valves  (m)  of  the  pulmonary  artery  are  three  re- 
duplications of  the  lining  membrane,  strengthened  by  fibrous  tissue 
wdiich  is  collected  princijDally  at  the  attached  border  of  each  valve. 
The  attached  border  is  semicircular,  and  is  fixed  to  the  wall  of  the 
artery ;  the  free  border  is  sub-divided  into  two  slightly  concave 
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portions  by  a  little  fibro-cartilaginous  body,  called  the  corpus 
Arantii.  On  each  side  of  the  corpus  Arantii  is  a  crescentic  portion, 
the  lunula,  which  is  more  transparent  than  the  rest  of  the  valve 
owing  to  the  absence  of  the  fibrous  elements.  Two  of  the  valves 
are  anterior  (right  and  left)  and  one  posterior,  and  the  arterial  wall 
is  dilated  opposite  each  valve  to  form  the  sinus  of  Valsalva. 

The  semilunar  valves  act  during  dilatation  of  the  ventricle 
(diastole),  and  prevent  the  regurgitation  of  the  blood  from  the 
pulmonary  artery. 

The  blood,  which  is  venous  or  dark-coloured,  is  carried  by  the 
pulmonary  artery  to  its  bifurcation,  and  then  by  the  right  and  left 
pulmonary  arteries  to  the  lungs,  where  it  is  aerated  ;  and  is  brought 
back  to  the  heart  by  the  four  pulmonary  veins  as  arterial  or  red 
blood.     The  pulmonary  veins  open  into  the  left  auricle. 

[The  left  auricle  is  to  be  opened  by  one  vertical  incision  on  its 
posterior  aspect,  midway  between  the  pulmonary  veins,  and 
another  into  the  auricular  appendage.  The  heart  must  be 
drawn  well  upwards  and  to  the  right  side  to  expose  the  cavity 
properly.] 

The  Left  Auricle  (Fig.  272,  i)  resembles  the  right  auricle,  but 
the  sinus  venosus  is  free  from  musculi  pectinati,  and  the  auricular 
appendix  is  longer  and  thinner  and  more  "  crenate."  The  openings 
into  it  are  those  of  the  pulmonary  veins,  two  on  each  side,  and  the 
left  auriculo- ventricular  orifice^  which  is  much  smaller  than  that 
on  the  right  side. 

The  musculi  pectinati  of  the  auricular  appendix  are  like  those  of 
the  right  side  but  smaller.  On  the  septum  of  the  auricle  may 
be  indistinctly  visible  the  annulus  ovalis  and  fossa  ovalis,  and  the 
free  edge  of  the  valve  of  the  foramen  ovale  may  be  seen  as  a  little 
semilunar  furrow  outside  the  upper  and  anterior  portion  of  the 
annulus.  It  is  here  that  a  persistent  communication  may  sometimes 
be  found  between  the  two  auricles. 

[To  open  the  left  ventricle,  the  left  forefinger  should  be  intro- 
duced through  the  auriculo-ventricular  opening,  and  the  knife 
thrust  through  the  wall  of  the  ventricle  near  the  apex  to  meet  it. 
The  knife  is  then  guided  upwards  between  the  flaps  of  the  mitral 
valve,  and  an  incision  made  through  the  front  of  the  ventricle  into 
the  auriculo-ventricular  opening.  The  finger  is  next  to  be  passed 
from  below  into  the  aorta,  followed  by  the  knife,  which  is  to  be 
carried  through  the  front  wall  of  the  ventricle  close  to  the  septum, 
thus  isolating  the  right  flap  of  the  mitral  valve.  The  incision  is  to 
be  prolonged  into  the  aorta  between  two  of  the  semilunar  valves, 
and  it  will  be  found  to  be  necessary  to  divide  the  pulmonary  artery, 
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which  lies  in  front  of  the  aorta,  but  care  should  be  taken  to  do  so 
above  the  pulmonary  semilunar  valves.] 

The  Left  Ventricle  (Fig.  272,  8)  resembles  the  right,  but  its 
wall  is  at  least  three  times  as  thick,  and  its  cavity  reaches  to  the 
apex  of  the  heart.  The  columnce  carnece  and  chordce  tendinece 
bear  a  resemblance  to  those  of  the  right  side. 

The  endocardium  of  the  left  cavities  of  the  heart  is  thicker  and 
more  opaque  than  that  of  the  right  cavities. 


Fig,  272. 


The  left  auriculo-ventricular,  mitral,  or  bicuspid  valve,  is  similar 
in  construction  and  connections  to  that  of  the  right  side,  but  pre- 
sents only  two  principal  cusps  with  two  small  intermediate  cusps. 


Fig.  272. — Left  side  of  the  heart  laid  open  from  behind  (from  Wilson). 


1.  Cavity  of  the  left  auricle. 

2.  Cavity  of  the  appendix  auricula), 

near  the  apex  of  which  are  seen 
musculi  pectinati. 

3.  Opening  of  the  two  right  pulmonary 

veins. 

4.  The  sinus,  into  which    the  left 

pulmonary  veins  sometimes 
open. 

0.  Left  pulmonary  vein. 

6.  Auriculo-ventricular  opening. 

7.  Coronary  sinus,  lying  in  the  auri- 

culo-ventricular groove. 

8.  Left  ventricle. 

9.  9.  Cavity  of  the  left  ventricle  ;  the 


figures  rest  on  the  septum  ven- 
triculorum. 
a.  Mitral  valve;  its  flaps  are  connected 
by  chordoo  tendinese  to 
musculi  papillares. 

c.  c.  Fixed  columna>  carnea),  forming 

part  of  the  internal  surface  of 
the  ventricle. 

d.  Arch  of  the  aorta. 

e.  Pulmonary  artery. 

/.  Obliterated  ductus  arteriosus. 

g.  Left  pulmonary  arter}^ 

h.  Eight  ventricle. 

i.  Apex  of  the  appendix  of  right 

auricle. 


604 


THE  THORAX. 


The  larger  cusp  is  in  front  and  to  the  right  of  its  fellow,  and  is 
peculiar  in  forming  a  part  of  the  conns  arteriosus.  It  is  smooth  on 
both  surfaces,  and  is  separated  from  the  aortic  valves  by  a  small 
space  with  aponeurotic  walls — the  intervalvular  space  of  Sibson — 
which  receives  the  aortic  valves  when  distended  in  '  diastole.'  The 
musculi  papillares  are  in  two  groups,  and  are  much  larger  than 
those  of  the  right  ventricle,  and  the  rest  of  the  carnese  columnse  are 
more  numerous  and  more  complex  in  the  arrangement  than  on  the 
right  side.  The  auriculo-ventricular  ring  is  about  five-sixths  of 
the  dimensions  of  that  of  the  tricuspid  opening. 


Fig.  273. 


The  mitral  valve  acts  during  contraction  of  the  ventricle 
(systole),  and  prevents  the  regurgitation  of  blood  into  the  auricle. 
The  anterior  division  of  the  mitral  valve  prevents  the  blood  from 
flowing  into  the  aorta  until  the  ventricle  is  fully  distended  and  able 
to  contract  forcibly  on  its  contents  ;  and  the  pressure  of  the  blood 
in  the  intervalvular  space,  on  the  anterior  flap  of  the  mitral  valve, 


Fig.  273. — A  section  of  the  heart  at  the  level  of  the  valves,  seen  from  above 
(from  Sibson' s  Medical  Anatomy). 


P.  Pulmonary  artery. 
A.  Aorta. 


M.  Mitral  valve. 
T.  Tricuspid  valve. 
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keeps  the  latter  closed  up  to  the  end  of  the  '  systole  '  or  contraction 
of  the  ventricle. 

The  shortening  of  the  musculi  papillares  during  the  contraction  of 
the  ventricle,  compensates  for  the  approximation  of  their  ventricular 
attachments  to  the  auriculo-ventricular  ring,  and  prevents  the  valve- 


Eig.  274. 


flaps  from  being  driven  into  the  auricle  by  the  upward  pressure  of 
the  blood-stream  during  the  ventricular  systole. 

A  fibrous  ring  intervenes  between  the  muscular  tissue  of  the 

Fig.  274. — Portion  of  the  wall  of  the  ventricle  d,  d\  and  aorta         c ;  showing 
attachments  of  one  flap  of  the  mitral  and  the  aortic  valves. 

Z»,  c.  Sinuses  of  Valsalva  {a  and  h  with  openings  of  coronary  arteries). 
1,  2.  Attached  border  of  semilunar  valve;  3.  Corpus  Arantii  in  the  middle  of 
the  free  border  of  the  valve.    The  lunulse  are  seen  on  either  side  of  3. 

g  and  h.  Musculi  papillares.       <?',/.  Attachment  of  the  chordae  tendinese. 
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heart  and  tlie  aorta,  and  the  lining  membrane  of  the  vessel  is  here 
continuous  with  the  endocardium.  This  arterial  ring  is  about  a 
tenth  part  smaller  than  that  of  the  pulmonic  artery. 

The  Aortic  semilunar  valves  resemble  those  of  the  pulmonary 
artery  but  are  more  fully  developed,  and  the  corpora  Arantii  are 
better  seen  than  on  the  right  side.    The  aortic  valves  occupy  a 

position   the  converse 


Fig-.  275. 


of  those  of  the  pul- 
monary artery,  viz., 
one  in  front  and  two 
behind  (Fig.  273). 

The  sinuses  of  Val 
salva  are  deeper  than 
those  on  the  right  side, 
and  at  the  bottom  of 
the  anterior  and  left 
posterior  sinuses  will 
be  seen  the  orifices  of 
the  coronary  arteries^ 
the  first  branches  of 
the  aorta. 

The  aortic  valves  act 
during  dilatation  of  the 
ventricle  (diastole),  and 
prevent  regurgitation 
into  the  ventricle.  A 
section  above  the  valves 
(Fig.  273)  shows  their 
relation  to  one  another ; 
but  it  must  be  remem- 
bered that  the  aspect 
represented  in  the  dia- 
gram is  directed  up- 
wards, backwards,  and 
to  the  right,  and  that 
the  pulmonary  would 
occupy  the  highest  and 


Fig.  275.— Foetal  circulation  (from  Wilson). 

a.  Umbihcal  vein.  e.  Termination  of   visceral  arterins 

b.  Ductus  venosus.  and  commencement  of  portal 

c.  Ductus  arteriosus.  system. 
(L  Hypogastric  arteries.  /.  Portal  vein. 

The  arrows  show  the  course  of  the  blood-current. 
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most  anterior  position  of  t"he  four  orifices,  well  on  the  left  of 
the  middle  line  of  the  body ;  the  aortic  orifice  is  a  little  below  it, 
nearer  to,  and  sometimes  touching,  the  mesial  plane  ;  the  mitral 
orifice  lies  at  a  still  lower  level  and  on  the  left ;  and  the  tricuspid 
orifice,  slightly  lower  than  the  last,  is  the  only  one  on  the  right 
of  the  mid-line. 

The  Foetal  Circulation  (Fig.  275). — This  will  be  the  best 
opportunity  for  contrasting  the  adult  circulation  with  that  of  the 
foetus.  In  the  foetus  the  blood  is  brought  from  the  placenta  by  the 
umbilical  vein,  which,  entering  the  body  at  the  umbilicus,  passes 
upwards  to  the  longitudinal  fissure  of  the  liver,  and  at  the  trans- 
verse fissure  divides  into  three  branches,  two  joining  the  portal 
vein,  the  other,  called  the  ductus  venosus,  joining  the  inferior  vena 
cava.  The  placental  blood  hence  enters  the  inferior  vena  cava 
in  two  streams  ;  the  larger  through  the  hepatic  veins  after  having 
circiilated  through  the  liver,  where  it  undergoes  partial  depuration 
by  the  excretion  of  bile,  and  ministers  to  the  storage  of  amyloid 
matter  in  the  hepatic  cells  ;  the  smaller  through  the  ductus 
venosus,  which  serves  as  a  safety  pipe  in  conditions  of  embarrass- 
ment of  the  portal  circulation.  In  the  inferior  vena  cava  the 
blood  is  joined  by  that  returned  from  the  lower  extremities,  and 
is  then  poured  into  the  right  auricle.  The  Eustachian  valve,  of 
large  size  in  the  foetus,  directs  the  current  across  the  auricle  to 
the  patent  foramen  ovale,  and  the  blood  enters  the  left  auricle, 
where  it  meets  with  a  small  admixture  of  impure  blood  from  the 
lungs.  From  the  left  auricle  the  blood  necessarily  passes  into  the 
left  ventricle,  and  is  thence  propelled  through  the  aorta  to  the  head 
and  upper  extremities,  touching  but  probably  not  intermingling 
with  the  superior  caval  stream  entering  the  aorta  by  the  ductus 
arteriosus.  From  these  parts  it  is  returned  by  the  superior  vena 
cava,  which  enters  the  upper  part  of  the  right  auricle,  and  the 
blood  is  joined  by  the  cardiac  blood  from  the  coronary  sinus  and 
descends  at  once  into  the  right  ventricle,  thus  taking  a  course  at 
right  angles  to,  and  in  front  of,  the  inferior  caval  stream,  probably 
without  admixture  with  it.  From  the  right  ventricle  the  blood  is 
propelled  into  the  pulmonary  artery,  and  a  small  portion  reaches  the 
lungs  through  the  right  and  left  pulmonary  arteries  to  return  to 
the  left  ventricle,  but  by  far  the  larger  portion  passes  through  the 
ductus  arteriosus  (a  short  tube  connected  with  the  pulmonary  artery 
close  to  the  bifurcation),  and  enters  the  arch  of  the  aorta  im- 
mediately beyond  the  origin  of  the  left  subclavian  artery.  Through 
the  aorta  passes  the  blood  supplying  the  trunk  and  viscera ;  and  then 
entering  the  iliac  arteries,  a  small  portion  only  is  conveyed  by  the 
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external  iliacs  to  the  lower  extremities,  but  the  greater  part  enters 
the  internal  iliacs  to  reach  the  hypogastric  arteries,  two  vessels  which 
run  to  the  umbilicus  and  then  wind  round  the  umbilical  vein  to  the 
placenta,  under  the  name  of  umbilical  arteries. 

It  will  be  seen  that  the  foetal  circulation  comprises  two  main 
streams,  which  keep  almost  wholly  distinct  from  each  other  except 
at  one  point  :  the  well  oxygenated  placental  stream  supplying  the 
heart,  head,  neck,  and  upper  extremities  ;  and  the  relatively  impure 
superior  caval  stream  which,  in  part,  goes  to  supply  the  lungs,  abdo- 
minal viscera,  and  lower  extremities,  and  returns  to  contaminate  the 
placental  stream  in  the  inferior  vena  cava ;  and  in  part  passes  to  the 
placenta  for  restoration  of  its  vitalizing  elements.  The  liver  is  of 
very  large  jjroportionate  size  in  the  fcetus,  and  appears  to  serve  the 
double  purpose  of  depuration  and  storage  of  nutrient  material. 

The  Pulmonary  Artery  (Fig.  276,  28)  is  about  two  inches 
long  ;  it  has  already  been  seen  to  arise  from  the  right  ventricle  and 
there  to  lie  in  front,  and  a  little  to  the  left,  of  the  aorta,  having  in 
contact  with  it  the  two  coronary  arteries  and  the  auricular  appen- 
dages. It  passes  backwards  and  upwards  to  the  left  side  of 
the  aorta,  lying  in  front  of  the  left  auricle,  and,  after  reaching  the 
hollow  of  the  aortic  arch,  it  bifurcates  opposite  the  6th  dorsal 
vertebra  into  the  right  and  left  pulmonary  arteries.  These  go  to 
their  respective  lungs  ;  the  right  being  the  longer  of  the  two  and 
necessarily  passing  beneath  the  arch  of  the  aorta,  and  the  left 
crossing  the  descending  aorta.  The  position  of  each  of  the  arteries 
in  the  root  of  the  lung  has  been  already  seen,  the  right  being  below 
and  the  left  above  the  bronchi  passing  to  the  upper  lobes  of  the 
corresponding  lungs. 

Connecting  the  left  pulmonary  artery  with  the  descending  portion 
of  the  arch  of  the  aorta  immediately  beyond  the  origin  of  the  sub- 
clavian artery  is  a  fibrous  cord,  the  ligamentum  arteriosum,  which  is 
the  relic  of  the  obliterated  ductus  arteriosus  of  the  foetus.  Around 
this  winds  the  left  recurrent  laryngeal  nerve. 

The  Pulmonary  Veins  are  four  in  number,  two  to  each  lung. 
Their  positions  in  the  roots  of  the  lungs  have  been  seen,  and  they 
have  been  traced  to  the  left  auricle  of  the  heart.  The  right  veins 
are  the  longer  and  pass  beneath  the  arch  of  the  aorta,  the  left 
veins  crossing  the  descending  aorta.  Occasionally  the  two  veins  of 
either  side  unite  to  form  a  single  trunk  before  opening  into  the  auricle. 

The  Arch,  of  the  Aorta  (Fig.  276,  26). — The  aorta  arises  from 
the  left  ventricle,  and  at  first  takes  a  course  upwards  and  to  the 
right  side,  then  backwards  and  slightly  to  the  left,  over  the  root  of  tlie 
left  lung  and  around  the  left  side  of  the  trachea.   For  convenience  of 
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.description  the  arch  is  divided  into  three  portions — ascending, 
'  horizontal,  and  descending. 

'  The  ascending  or  ventral  aorta  arises  usually  behind  the  left  half 
i  of  the  sternum  at  the  level  of  the  third  costal  cartilage,  jDasses 
I  upwards,  forwards,  and  somewhat  to  the  right,  a  portion  of  its 
i  breadth  crossing  the  middle  line ;  finally,  curving  again  to  the  left,  it 
becomes  continuous  with  the  horizontal  portion  at  the  level  of  the 
upper  border  of  the  second  costal  cartilage.  This  is  perhaps  the 
I  typical  arrangement,  but  the  examination  of  different  subjects  will 
I  show  many  variations,  the  most  common  of  which  is  the  encroacli- 
I  ment  of  the  origin  of  the  aorta  upon  the  middle  line,  the  mesial 
sagittal  plane  cutting  the  left  or  even  the  anterior  sinus  of  Valsalva. 
The  portion  of  the  vessel  which  projects  towards  the  right,  some- 
times called  the  great  sinus  of  the  aorta^  almost  invariably  lies  in  the 
right  half  of  the  body  (Fig.  277,  7). 

The  ascending  aorta,  with  the  pulmonary  artery,  is  almost 
:  entirely  enclosed  in  the  serous  pericardium.  It  is  related  in  front 
'  to  the  root  of  the  pulmonary  artery,  the  right  auricular  appendage, 
the  edges  of  both  pleurae  and  lungs,  the  lower  portion  of  the  thymus, 
and  more  superficially  the  left  half  of  the  sternum  ;  behind  to  the 
left  auricle,  the  right  deep  cardiac  ner^'es,  and  the  root  of  the  right 
lung  ;  on  the  left  to  the  trunk  of  the  pulmonary  artery  and  branches 
of  the  superficial  cardiac  nerves  ;  and  on  the  right  to  the  superior 
vena  cava  and  right  auricle. 

Its  branches  are  the  two  coronary,  which  have  already  been 
traced  (p.  597). 

The  horizontal  aorta  (transverse  aorta,  transverse  portion  of  the  arch 
of  the  aorta)  commences  behind  the  left  half  of  the  sternum,  occasionally 
in  the  middle  line,  and  thence  runs  backwards,  inclining  slightly  to 
the  left  to  terminate  on  the  left  side  of  the  intervertebral  disc  between 
the  4th  and  5  th  dorsal  vertebrae.  It  describes  a  double  curve  in  its 
course,  with  one  concavity  downwards  corresponding  to  the  root  of 
the  left  lung,  and  another  to  the  right  corresponding  to  the  trachea. 

It  will  be  seen  that  the  course  of  this  portion  of  the  great  arterial 
trunk  from  the  front  to  the  back  of  the  thorax  is  almost  directly 
^ntero-posterior,  hence  its  principal  relations,  usually  described  as 
anterior  and  posterior,  are  rather  left  and  right. 

On  the  left  side  are  the  left  lung  and  pleura,  the  left  vagus 
and  phrenic  nerves,  the  superficial  cardiac  plexus,  and  the  origin  of 
the  left  recurrent  laryngeal  nerve.  On  the  right  side,  the  right 
lung  and  pleura,  the  trachea,  the  oesophagus,  the  thoracic  duct,  the 
left  recurrent  laryngeal  nerve,  the  deep  cardiac  plexus,  and  the  left 
side  of  the  disc  between  the  4th  and  5th  dvorsal  vertebrae.  Above 
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Fig.  276. 


Pig.  276. — Heart  and  large  vessels  (from  Bonamy  and  Beau). 

1.  Digastric.  7.  Internal  carotid. 

2.  Submental  artery  (facial).  8.  Thyro-hyoid. 

3.  Submaxillary  gland.  9.  Thyroid  cartilage. 

4.  Mylo-hyoid.  10.  Superior  thyroid  artery. 
»5.  External  carotid.  II.  Right  common  carotid. 
6.  Hyoid  bone.  12.  Crico-thyroid. 
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are  its  three  great  "branches,  innominate,  left  carotid  and  left  sub- 
clavian, arising  in  the  order  named  from  before  backwards  and  from 
right  to  left.  Beloiv  are  the  left  bronchus,  the  bifurcation  of  the 
pulmonary  artery,  the  ductus  arteriosus,  the  recurrent  laryngeal 
nerve,  and  some  lymphatic  glands.  The  branches  have  been  named  : 
in  the  majority  of  cases,  all  lie  to  the  left  of  the  median  line  at 
their  origin,  the  innominate  crossing  to  the  right  side  a  little  above 
its  commencement ;  but  in  some  cases  the  root  of  the  latter  vessel 
is  cut  by  the  mesial  sagittal  plane. 

Fi^.  277. 


13.  Thyroid  body. 

14.  Cricoid  cartilage. 

15.  Inferior  thyroid  artery. 
]  6.  Left  common  carotid. 

17.  Thyroid  axis. 

18.  Trachea. 

19.  Vertebral  artery. 

20.  Left  subclavian  artery. 

21.  Right  subclavian  artery. 

22.  Internal  mammary  artery. 

23.  Innominate  artery  arising 


from 


24. 
25. 
26. 
27. 
28. 
29. 
20. 


horizontal  aorta. 
Left  lung  (upper  lobe). 


Right  lung  (upper  lobe). 
A  scending  arch  of  aorta. 
Right  lung  (middle  lobe) . 
Pulmonary  artery. 
Right  lung  (lower  lobe). 
Right  auricle. 

31.  Diaphragm. 

32.  Front  of  right  ventricle. 
34.  Left  lung  (lower  lobe). 


Fig.  277. — Median  sagittal  section  of  thorax  (after  Braune), 


1.  Body  of  third  dorsal  vertebra. 

2.  (Esophagus. 

3.  Descending  aorta. 

4.  Body  of  tenth  dorsal  vertebra. 

5.  Trachea. 

6.  Left  innominate  vein,  with  the 

innominate  artery  behind. 

7.  Sinus  of  ascending  aorta,  with  the 


right 


auricular  appendage  in 
front,  and  the  right  pneumo- 
gastric  artery  behind. 

8.  Right  auricle.    In  front  of  this  is 

seen  the  right  ventricle,  and 
behind,  the  left  auricle. 

9.  Liver. 
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Tlie  name  descending  2^ortion  of  arch  of  aorta  has  been  given  to 
the  part  of  the  vessel  that  lies  by  the  left  side  of  the  5th  dorsal 
vertebra  (in  the  older  text  books  it  was  said  to  rest  against  the  4th 
or  even  the  3rd  vertebra).  On  the  left  side  and  behind  it  is  invested 
by  the  left  pleura ;  in  front  are  the  vagus  nerve  and  the  root  of  the 
left  lung ;  and  on  the  right  side  it  is  related  to  the  vertebral 
column,  the  oesophagus,  and  the  thoracic  duct. 

The  Vena  Cava  Superior  (Fig.  267,  lo)  is  formed  by  the 
junction  of  the  right  and  left  brachio-cephalic  or  innominate  veins, 
on  the  right  of  the  innominate  artery.  It  receives  the  vena  azygos 
major  just  aljove  the  root  of  the  right  lung,  and  then,  piercing  the 
pericardium,  enters  the  upper  part  of  the  right  auricle. 

Great  Vessels  of  the  Eoot  of  the  Neck. 

The  three  great  branches  of  the  second  part  of  the  arch  of  the 
aorta  are  the  Innominate,  the  Left  Carotid,  and  the  Left  Sub- 
clavian arteries. 

The  Innominate  Artery  (Fig.  276,  23)  begins  usually  on  the 
left  of  the  middle  line  of  the  body,  but  sometimes  centrally,  behind 
the  manubrium  sterni  and  opposite  the  4th  dorsal  vertebra.  It 
passes  obliquely  upwards  and  to  the  right,  dividing  into  the  right 
common  carotid  and  right  subclavian  arteries  behind  the  upper  border 
of  the  right  sterno-clavicular  joint,  and  opposite  the  interval  between 
the  two  heads  of  the  sterno-mastoid.  It  is  about  an  inch  and  a  half 
in  length,  and  lies  in  the  greater  part  of  its  extent  surrounded  by 
the  connective  tissue  of  the  superior  mediastinum.  In  front  of  it  are 
the  manubrium,  the  right  sterno-clavicular  joint,  the  remains  of  the 
thymus  gland,  and  the  origins  of  the  sterno-hyoid  and  sterno- 
thyroid muscles  ;  and  it  is  crossed  nearly  at  right  angles  by  the  left 
innominate  vein  and  obliquely  by  the  right  inferior  thyroid  vein. 
Behind  it,  near  its  origin,  are  the  trachea  and  the  root  of  the  left 
common  carotid  artery,  afterwards  the  prolongation  of  the  right 
pleura  into  the  neck.  To  the  right  side  are  the  right  pleura  and 
lung,  the  right  innominate  vein  and  right  phrenic  nerve  ;  to  the  left 
side,  the  inferior  thyroid  veins  and,  at  its  bifurcation,  the  trachea.  The 
origin  of  the  left  common  carotid  lies  somewhat  to  the  left  as  well 
as  behind. 

The  innominate  artery  ordinarily  gives  off  no  branch,  but  occa- 
sionally a  small  vessel,  the  thyroidea  ima,  arises  from  it  or  from  the 
aorta  close  to  it,  and  runs  up  the  front  of  the  trachea  to  the  thyroid 
body. 

The  Left  Common  Carotid  Artery  (Fig.  276,  16)  leaves  the 
arch  on  the  left  of  the  middle  line,  and  runs  upwards  and  to  the 
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left  side,  at  a  level  anterior  to  that  of  the  left  subclavian  artery. 
lAbove  the  left  sterno-clavicuLir  articulation  its  relations  corre- 
(spond  to  those  of  the  right  carotid  artery  (]).  444). 

The  thoracic  portion  has  iv.  front  the  nianuhriuni,  Avitli  the  re- 
mains of  the  thymus  gland,  the  origins  of  the  left  sterno-hyoid 
[andsterno-thyroid  muscles,  the  root  of  the  innominate  artery  and  t  he 
|Comniencement  of  the  left  innominate  vein.  IJeJiind  it  lie  the  root 
of  the  subclavian  artery,  the  trachea,  and  at  a  higher  point  the  left 
border  of  the  oesophagus  and  the  thoracic  duct  ;  to  its  rifiJit  are  the 
innominate  artery,  the  inferior  thyroid  vein,  tlie  trachea  and  the 
left  recurrent  laryngeal  nerve;  to  its  leftside,  the  left  pneumo-gastric 
i  nerve  with  its  cardiac  branches,  and  the  left  pleura  and  lung. 


The  Left  Subclavian  Artery  (Fig.  276,  20),  arising  near  the 
end  of  tlie  horizontal  aorta,  l)ehind  and  somewhat  to  the  left  of  the 
I  left  common  carotid,  extends  to  the  lower  border  of  the  lirst  lib,  and 
may  be  conveniently  divided  into  a  thoracic  and  a  cervical  portion. 
The  Thoracic  portion  is  nearly  vertical  in  its  direction,  and  lies  in  a 
plane  posterior  to  that  of  the  left  carotid  artery  and  slightly  to  the 
left.  It  is  crossed  in  front  by  the  left  innominate  vein  and  cardiac 
nerves  ;  to  the  inner  side  and  behind  are  the  trachc^a,  the  oesophagus, 
the  left  recurrent  laryngeal  nerve,  the  thoracic  duct,  and  the  spin(i 
with  the  longns  colli  muscle  ;  on  the  outer  side  it  is  I'elated  to  the 
left  vagus  and  the  left  pleura  and  lung.  The  ikrvical  portion  has 
been  described. 

Irregularities  of  the  Great  Vessels. — The  number  and  position  of 
the  branches  of  the  arch  of  the  aorta  are  subject  to  variation.  The 
commonest  irregularity  is  for  the  left  carotid  to  arise  from  the  inno- 
minate, thus  reducing  the  branches  to  two  ;  but  there  may  be  four 
large  branches,  owing  to  the  right  carotid  and  subclavian  arising 
separately,  or  in  rare  cases  to  the  ricfht  subclavian  arising  from  the 
extreme  left  of  the  arch,  and  passing  to  the  right  side  in  front  of  or 
behind  the  (esophagus.  The  left  vertebral  artery  not  unfrecpiently 
arises  from  the  aorta  between  the  left  carotid  and  left  subclavian  ; 
and  the  tliyroidea  inia  niay  occasionally  spring  from  the  arch. 

The  Right  Innominate  Vein  (Fig.  267)  commences  at  the 
inner  end  of  the  clavicle  by  the  junction  of  the  subchivian  and 
internal  jugular  veins,  and  then  descends  on  the  outer  side  of  the 
innominate  artery  to  join  the  vein  of  the  o})posite  side,  the  union 
of  the  two  forming  the  vena  cava  superior  opposite  the  lower 
border  of  the  first  costal  cartilage  or  first  intercostal  space.  It  is 
closely  invested  by  the  right  pleura,  and  has  the  j^hrenic  nerve  on 
its  outer  side  and  the  vagus  behind. 

The  Left  Innominate  Vein  (Fig.  267),  longer  and  more  nearly 
horizontal  than  the  right  vein,  commencing  at  a  corresponding  point 
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Fig.  278. 


Fig.  278. — Distribution  of  the  right  pneumogastric  uerve  (from  Hirschfeld  and 

Leveille) . 


1.  Posterior  auricular  artery.  4.  Glosso-pharyngeal  nerve. 

2.  Temporal  artery.  5,  5.  Spinal-accessory  nerve. 

3.  Occipital  artery.  6,  6.  Pneumo-gastric  nerve. 
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on  the  left  side  and  in  the  same  way,  in  front  of  the  left  common 
carotid  artery,  and  runs  obliquely  downwards  and  to  the  right, 
lying  above  the  level  of  the  arch  of  the  aorta.  It  crosses  the  mesial 
plane  in  front  of  the  three  great  branches  of  the  aorta  to  unite  with 
the  right  innominate  vein  behind  the  right  half  of  the  sternum,  and 
the  innermost  part  of  the  first  intercostal  space. 

Tributaries. — Each  innominate  vein  receives  the  internal  mam- 
mary, the  inferior  thyroid,  and  the  vertebral  veins.  The  left  vein 
receives,  in  addition,  small  thymic  and  pericardiac  tributaries  and  the 
left  superior  intercostal  (the  right  ending  in  the  venaazygos  major). 
In  some  cases  both  inferior  thyroid  veins  pass  to  the  left  innominate. 

[The  ascending  portion  of  the  arch  of  the  aorta  and  the  two  vense 
cavse  are  to  be  divided,  and  the  remains  of  the  heart  removed 
with  the  pulmonary  vessels,  which  are  to  be  cut  close  to  the  lungs. 
The  arch  of  the  aorta  is  to  be  held  to  one  side  by  hooks,  and  the 
bifurcation  of  the  trachea  with  the  deep  cardiac  plexus  dissected  out.] 

The  Deep  Cardiac  Plexus  (Fig.  278)  is  situated  behind  and 
to  the  left  of  the  horizontal  aorta,  and  in  front  of  the  trachea 
close  to  its  bifurcation.  The  right  half  of  the  plexus  receives 
all  the  cardiac  nerves  of  that  side,  viz.,  three  cardiac  nerves 
from  the  three  cervical  ganglia  of  the  sympathetic,  the  cardiac 
branches  of  the  pneumo-gastric,  and  the  cardiac  branch  of  its  recur- 
rent laryngeal  nerve.  The  branches  of  this  half  of  the  plexus  are 
distributed  to  the  right  side  of  the  heart  and  the  right  lung,  and 
many  of  them  have  been  necessarily  destroyed.  The  left  half 
(Fig.  279)  of  the  plexus  receives  all  the  cardiac  nerves  of  the  left  side, 
with  the  exception  of  the  superior  cardiac  branch  of  the  sympa- 
thetic and  the  inferior  cardiac  branch  of  the  pneumo-gastric,  which 
have  been  already  traced  to  the  superficial  cardiac  plexus  (p.  598). 


7.  Sterno-mastoid  (cut). 

8.  Facial  artery. 

9.  Hj'poglossal  nerve  with  communi- 

cation from  2n(i  cervical  nerve. 

10.  Lower  end  of  ditto. 

11.  Superior    cervical    ganglion  of 

sympathetic. 

12.  Digastric. 

13.  Third  cervical  nerve. 

14.  Superior  laryngeal  nerve. 

15.  Internal  carotid. 

16.  Thyro-hyoideus. 

17.  External  carotid. 

18.  Common  carotid. 

19.  Fourth  cervical  nerve. 

20.  Inferior  constrictor  of  pharynx. 

21.  Phrenic  nerve  on  scalenus  anticus. 


22.  Crico-thyroideus. 

23.  Middle  cervical  ganglion. 

24.  Trachea. 

2o.  Thyroid  axis. 

26.  Eecurrent  laryngeal  nerve. 

27.  Subclavian  artery. 

28.  Innominate  artery. 

29.  Oesophagus. 

30.  Yena  cava  superior  (cut). 

31.  GangUated  cord  of  sympathetic. 

32.  Posterior  pulmonary  plexus. 

33.  Phrenic  nerve  (cut) . 
35.  (Esophageal  plexus. 
37.  Yena  azygos  major. 
39.  Thoracic  duct. 

41.  Thoracic  aorta. 

43.  Great  splanchnic  nerve. 
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Its  branches  are  distributed  to  the  left  side  of  the  heart  and  the 
left  lung,  and  communicate  with  the  superficial  cardial  plexus. 

The  Trachea  (Fig.  276,  i8)  in  the  thorax  has  in  front  of  it  the 
sternum,  the  remains  of  the  thymus  gland,  the  inferior  thyroid 
veins,  the  deep  cardiac  nerves,  the  anterior  portion  of  the  horizontal 
aorta,  the  lower  jjart  of  the  innominate  and  left  common  carotid 
arteries,  and  the  left  innominate  vein.  Behind  it  lies  the  (esophagus. 
On  the  right  side  are  the  right  pleura  and  lung,  the  right  vagus,  and  a 
lymphatic  gland.  On  the  left,  the  tracheal  curve  of  tlie  horizontal 
aorta,  the  left  carotid  and  subclavian  arteries,  the  left  vagus,  the 
left  recurrent  laryngeal  nerve,  and  the  deep  cardiac  nerves.  It 
bifurcates  into  the  right  and  left  bronchi  opposite  the  upper 
border  of  the  5th  dorsal  vertebra,  the  septal  portion  of  its 
last  cartilage  lying  slightly  to  the  left  of  the  median  line,  so 
that  the  right  branch  is  more  likely  to  admit  a  foreign  body 
than  the  left.  The  angle  of  bifurcation  is  about  100° — 110°.  It 
is  difficult  to  say  whether  the  right  bronchus  is  more  horizontal  or 
more  vertical  in  its  direction  than  the  left,  on  account  of  the 
asymmetry  caused  by  the  origin  of  the  large  eparterial  branch  from 
the  former  tube  ;  hence,  perhaps,  the  discrepancy  in  the  statements 
of  different  authorities. 

The  Right  Bronchus  (Fig.  278)  is  larger  than  the  left.  At  a 
distance  of  about  one  inch  from  its  origin  is  given  off  a  large  eparterial 
branch  to  the  upper  lobe  of  the  lung.  The  right  pulmonary  artery 
passes  backwards  beneath  this  branch  to  reach  the  posterior  surface  of 


3.  Phar}Tigeal  branch  of  pneumo- 

gastric. 

4.  Glosso-phanTigeal  nerve. 

5.  Lingual  nerve  (5th). 

6.  Spinal-accessory  nerve. 

7.  Middle  constrictor  of  pharynx. 

8.  Internal  jugular  vein  (cut). 

9.  Superior  laryngeal  nerve. 

10.  Ganglion  of  trunk  of  pneumo- 

gastric  nerve. 

1 1 .  Hypoglossal  nerve  on  hyo-glossus. 

12.  Ditto  communicating  with  eighth 

and  first  cervical  nerve. 

13.  External  laryngeal  nerve. 

14.  Second   cervical   nerve  looping 

with  first. 

15.  Pharyngeal   plexus   on  inferior 

constrictor. 

16.  Superior  cervical  ganglion  of  sym- 

pathetic. 

17.  Superior  cardiac  nerve  of  pneumo- 

gastric. 

18.  Third  cervical  nerve. 


19.  Thyroid  body. 

20.  Fourth  cervical  nerve. 

21.  21.  Left  recurrent  laryngeal  nerve. 

22.  Spinal- accessor}^  communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Middle  cardiac  nerve  of  pneumo- 

gastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  common  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  (cut). 

30.  Inferior  cervical  ganglion  of  sym- 

pathetic. 

31.  Posterior  pulmonary  plexus  of 

pneumo-gastric. 

32.  Thoracic  aorta. 

33.  Oesophageal  plexus. 

34.  Vena  azygos  superior. 

35.  Vena  azygos  minor. 

36.  Gangliated  cord  of  sympathetic. 
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the  lower  part  of  the  main  bronclius  (Fig.  286;.  Th e  vena  azygos  maj or 
liouks  over  the  right  bronchus  to  open  into  the  superior  vena  cava. 

The  Left  Bronchus  (Fig.  2  79)  runs  beneath  the  arch  of  the 
aorta,  crossing  the  ce^ophagus  and  the  descending  aorta.  Its  nn- 
divided  j)ortion  is  nearly  twice  as  long  as  that  of  the  right  bronchus, 
because  the  branch  to  the  np)per  lobe  of  the  lung  comes  off  at 
a  lower  level  than  the  eparterial  branch  on  the  right  side.  The 
pulmonary  artery  passes  ahove  it  before  breaking  np  into  its 
branches.     (See  also  p.  631. 

[Tlie  right  lung  is  to  bc^  drawn  forward,  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  wall  of  the  thorax,  and  the 
parts  in  the  posterior  mediastinum  are  to  be  cleaned. 

The  muscular  cesophagus  will  be  at  once  seen,  and  the  right 
pneumo-gastric  nerve  is  to  l>e  traced  to  it  and  to  the  back  of  the  right 
bronchus.  On  displacing  the  cesophagus,  the  side  of  the  descending 
thor-acic  aorta  will  come  into  vitw.  but  it  will  be  better  seen  in  the 
dissection  of  the  left  side. 

The  vena  azygos  major  appears  tu  the  right  of  the  aorta,  and 
Wtween  the  two  will  be  found  the  slender  and  collapsed  thoracic 
duct.  The  intercostal  vessels  will  be  seen  crossing  the  back  of  the 
space,  and  near  the  diaphragm  the  splanchnic  ners'es  from  the 
sympathetic  chain  enter  the  mediastinum,  but  the  chain  of  ganglia 
lies  behind  the  pleura.] 

The  Posterior  Mediastinum  (Fig.  266}  is  the  interpleural 
space  behind  the  pericarrJium.  It  is  bounded  hehind  by  the  dorsal 
vertebrae  below  the  4th,  in  front  by  the  pericardium,  and  on  each  side 
by  the  reflection  of  the  pleura.  Its  contents  are  the  dorsal  aorta,  the 
vena  azygos  major,  the  pneumogastric  and  splanchnic  neiwes,  the 
cesophagus,  the  thoracic  duct,  lymphatics  and  connective  tissue.  It 
communicates  aboA  e  with  the  neck  through  the  supjerior  media'?tinum, 
and  below  with  the  retrop^eritoneal  sjoace  in  the  abdomen  through 
the  aortic  opening  in  the  diaphragra. 

The  (Esophagus  (Fig.  278,  2g]  is  a  muscular  tube  continuous 
with  the  pharATLs.  It  Ijegins  oppjosite  the  lower  border  of  the  6th 
cervical  vertebra,  and  lies  slightly  to  the  left  side  of  the  median 
line  in  the  neck  as  it  passes  through  the  superior  aperture  of  the 
thorax.  About  the  5th  dorsal  vertebin  it  regains  the  middle  line, 
and  then  follows  the  cui-ve  of  the  spjine  down  to  the  level  of  the  10th 
dorsal  vertebra,  at  which  point  it  bends  forward  and  to  the  left  to 
pass  through  the  oesophageal  opening  in  the  diaphragm,  terminating 
in  the  stomach  opposite  the  lower  border  of  the  same  vertebra.  In 
front  of  it,  in  the  chest,  lie  the  trachea,  the  right  pulmonary  artery, 
the  left  common  carotid  artery,  the  left  recurrent  lar^^ngeal  and  left 
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vagus  nerves,  the  pericardium,  and  some  iDroncliial  lymphatic  glands. 
Behind  are  the  dorsal  vertebra,  the  longi  colli,  the  thoracic  duct,  the 
hemi-azygos  veins,  the  vena  azygos  major  (slightly  overlapped),  the 
right  intercostal  arteries,  the  right  vagus,  and  the  aorta  (below).  To 
the  ricjht  are  the  right  pleura  and  lung  and  some  bronchial  glands  ; 
to  the  left  the  posterior  part  of  the  horizontal  aorta  and  the  upper 
part  of  the  dorsal  aorta,  the  left  subclavian  artery,  the  left  vagus, 
the  left  pleura  and  lung,  and  the  thoracic  duct  (above). 

Its  relations  in  the  neck  are  given  at  p.  464.  In  the  abdomen 
it  lies  in  a  notch  in  the  back  of  the  left  lobe  of  the  liver,  close  to 
the  lobus  Si3igelii,  and  is  invested  by  peritoneum. 

It  is  supplied  by  the  inferior  thyroid  artery,  the  aorta  and  the 
gastric  artery.  Its  veins  join  the  inferior  thyroids,  the  vena  azygos 
and  the  gastric.  Its  nerves  come  from  the  oesophageal  plexus  of 
the  vagi  and  from  the  first  dorsal  ganglion. 

The  (esophagus  is  from  nine  to  ten  inches  in  length  and  consists 
of  an  outer  connective  tissue  coat,  beneath  which  are  two  layers  of 
muscular  fibres,  the  outer  longitudinal  and  the  inner  circular,  both 
of  the  striped  variety  in  the  upper  part,  but  unstriped  in  the  lower 
part  of  the  tube.  The  muscular  coat  is  lined  by  a  layer  of  sub- 
mucous tissue  with  a  muscularis  mucosDe,  and  a  simple  mucous  mem- 
brane with  papillse  and  stratified  epithelium,  which  is  thrown  into 
longitudinal  folds  when  the  a^sophagus  is  not  distended  with  food. 
The  glands  in  the  mucous  membrane  are  of  the  compound  racemose 
variety.  The  long  meshes  of  nerve  fibres  upon  the  esophagus  are 
derived  from  the  two  pneumo-gastrics,  and  form  the  'plexus  gulce. 

The  Thoracic  Duct  (Fig.  280,  15)  is  a  delicate  tube  about 
eighteen  inches  long,  embedded  in  loose  tissue  between  the  aorta 
and  the  vena  azygos  major.  By  cutting  away  the  remains  of  the 
diaphragm  carefully,  if  the  abdomen  has  been  dissected,  it  may  be 
traced  from  the  receptaculum  chyli  (33)  opposite  the  second  lumbar 
vertebra,  and  will  be  found  to  pass  behind  the  right  renal  artery, 
and  through  the  aortic  opening  to  the  right  side  of  the  aorta.  In 
the  thorax  it  continues  to  the  right  of  the  aorta,  lying  between  it 
and  the  vena  azygos  major  and  superficial  to  the  intercostal  arteries,  as 
high  as  about  the  fourth  dorsal  vertebra  ;  then  crossing  obliquely 
to  the  left  of  the  spine  above  the  arch  of  the  aorta,  it  runs  along 
the  left  side  of  the  oesophagus  through  the  superior  aperture  of  the 
thorax.  In  the  neck  the  duct  usually  terminates  in  the  left  sub- 
clavian vein,  close  to  its  junction  with  the  left  internal  jugular  (6) 
{vide  -p.  458)  ;  but  occasionally  rises  higher  in  the  neck,  and  opens 
into  the  jugular  at  the  junction  of  the  vein  with  some  irregular 
tributary.     It  has  valves  at  various  points,  and  near  its  entrance 
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into  the  vein  may  be  found  a  pair,  whicli  prevent  the  reflux  of 
blood  into  the  duct. 

The  thoracic  duct  receives  the  whole  of  the  lymphatics  of  the 
body  except  those  of  the  right  pleura  and  lung,  the  right  side  of  the 

Fig.  280. 


Fig.  280.— The  thoracic  duct  (drawn 

1.  Kight  common  carotid. 

2.  Left  internal  jugular  vein  (cut). 

3.  Eight  vagus. 

4.  licft  omohyoid. 

5.  Kight  innominate  vein. 

6.  Thoracic  duct. 

7.  Commencement  of  superior  cava. 

8.  Left  thyroid  axis. 

9.  Left  recurrent  laryngeal  nerve. 


i  H.  E.  Browne).    Seen  from  the  front. 

10.  Clavicle. 

11.  Arch  of  aorta. 

12.  Junction  of  left  internal  jugular 

and  subclavian  veins. 

13.  Commencement  of  left  bronchus. 

14.  Left  first  rib. 

15.  Thoracic  duct. 

16.  Pectoralis  major. 

17.  Right  pulmonary  artery. 
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heart,  the  right  side  of  the  head  and  neck  and  the  right  upper 
extremity,  all  of  which  are  drained  by  the  right  lymphatic  trunk. 

Between  the  ribs  close  to  the  vertebrae  may  be  found  some  inter- 
costal lymphatic  glands,  the  efferent  vessels  of  which  open  into  the 
duct.  (Esophageal  and  bronchial  glands  may  also  be  seen  in  con- 
nection with  the  tubes  of  the  same  name. 

The  Vena  Azygos  Major  (Fig.  281,  15)  usually  commences 
in  the  right  ascending  lumbar  vein,  and  is  to  be  traced  through  the 
aortic  orifice  of  the  diaphragm.  It  lies  to  the  right  of  the  thoracic 
duct  upon  the  vertebrae,  crossing  the  right  intercostal  arteries,  and 
receiving  directly  or  indirectly  all  the  right  intercostal  veins,  except 
the  first.  About  the  level  of  the  seventh  dorsal  vertebra,  it  receives  the 
inferior  hemi-azygos  vein  (18),  passing  from  the  left  side  behind  the 
aorta,  and  very  generally  a  vertebra  or  two  higher  receives  the 
superior  hemi-azygos  vein  (16),  also  from  the  left  side.  It  then 
arches  forward  over  the  right  bronchus,  and  after  receiving  the  right 
superior  intercostal  vein  and  the  right  bronchial  vein,  opens  into 
the  superior  vena  cava  just  outside  the  pericardium.  The  left 
superior  intercostal  vein  opens  into  the  left  innominate  vein.  The 
veins  of  the  intercostal  spaces  of  the  right  side  hence  all  terminate 
in  one  trunk,  while  those  of  the  left  side  usually  end  in  three 
different  trunks ;  all,  however,  but  those  of  the  first  and  second 
spaces  on  the  left  side,  eventually  communicating  with  the  vena 
azygos  major. 

The  two  hemi-azygos  veins  sometimes  join  to  form  a  single 
trunk,  and  occasionally  some  of  the  intercostal  veins  may  pass 
immediately  across  to  the  great  azygos  vein. 

The  azygos  veins  contain  some  imperfect  valves,  and  form  an 
important  communication  betw^een  the  superior  and  inferior  vense 
cavse.  The  great  azygos  vein  represents  the  right  cardinal  vein  of 
the  foetus. 

The  Right  Pneumo-G-astric  K'erve  (Fig.  278,  6)  has  been 
seen  to  enter  the  thorax  between  the  subclavian  artery  and  right 
innominate  vein  (p.  459).     It  may  now  be  traced  backward  to  the 


18.  Left  phrenic  nerve. 

19.  Eight  pulmonary  vein. 

20.  Left  pulmonary  artery. 

21.  Eight  lung. 

22.  Left  bronchus. 

23.  Eight  pulmonary  vein. 

24.  Left  pulmonary  vein. 

25.  Pericardium. 

26.  Descending  thoracic  aorta. 

27.  (Esophagus. 


28.  Left  pulmonary  vein. 

29.  Vena  azygos  major. 

30.  Left  lung. 

31.  Vena  cava  inferior. 

32.  Coeliac  axis. 

33.  Receptaculum  chyli. 

34.  Superior  mesenteric  artery. 

35.  Vena  cava  inferior. 
37.  Left  renal  vein. 
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right  side  of  the  trachea,  towards  the  bifurcation,  giving  off  the 
anterior  imhnonarij  jplexus,  then  passing  behind  the  root  of  the  lung  to 
break  up  into  the  jJosterior  pulmonary  plexus^  which  receives  communi- 
cating branches  from  the  last  cervical  and  four  upper  dorsal  nerves. 
From  this  position  it  runs  by  the  side  of  the  oesophagus,  then  behind 
it,  dividing  into  branches,  which  unite  w^ith  branches  of  the  left 
pneumo-gastric  to  form  the  'plexus  gulce  around  the  tube.  Finally 
the  nerve  passes,  with  the  oesophagus,  through  the  opening  in  the 
diaphragm,  and  is  distributed  to  the  back  of  the  stomach. 

Cardiac  branches  arise  from  the  trunk  of  the  nerve  in  the  thorax, 
and  join  the  deep  cardiac  plexus. 

[The  left  lung  is  now  to  be  drawn  forward,  and  the  pleura 
removed  in  the  same  manner  as  on  the  right  side.  The  oesophagus 
with  branches  from  the  left  pneumo-gastric  will  be  seen  near  the 
diaphragm,  and  upon  displacing  it,  the  descending  thoracic  aorta  will 
be  brought  into  view,  with  the  left  splanchnic  nerves  and  hemi-azygos 
veins.] 

The  Left  Pneumo-Gastric  !N"erve  (Fig.  270,  31)  enters  the 
thorax  between  the  left  carotid  and  subclavian  arteries,  and  behind 
the  left  innominate  vein.  It  descends  between  the  horizontal  arch 
and  the  left  lung,  giving  off  its  recurrent  laryngeal  branch  and  the 
anterior  pulmonary  plexus,  and  passes  behind  the  root  of  the  left 
lung  and  in  front  of  the  descending  aorta,  there  giving  off  the  pos- 
terior pulmonary  plexus.  It  then  reaches  the  front  of  the  oesophagus, 
and  joins  in  the  formation  of  the  plexus  guloi ;  finally  passing  through 
the  oesoj)hageal  opening  in  the  diaphragm.  The  recurrent  laryngeal 
branch  runs  below  the  remains  of  the  ductus  arteriosus,  and  upwards 
on  the  right  of  the  horizontal  aorta,  ascending  to  the  neck  in  the 


Fig.  281. — Veins  of  the  trunk  and  neck  (from  Cruveilhier). 


1.  night  internal  jugular  vein. 

2.  Left  internal  jugular  vein 

^     3.  Right  external  jugular  vein. 
I     4.  Left  external  jugular  vein. 

5.  Eight  innominate  vein. 

6.  Left  innominate  vein. 

7.  Right  superior  intercostal  vein. 

8.  Left  superior  intercostal  artery. 

9.  Thjanic  vein. 

10.  Left  internal  mammary  vein. 

11.  Right  internal  mammary  vein. 

12.  Left  superior  intercostal  vein, 

joining  superior  hemi-azygos 
vein. 


13.  Vena  cava  superior,  receiving  the 

vena  azygos  major. 

14.  Left  bronchus. 

15.  Vena  azygos  major. 

16.  Vena  azygos  superior. 

17.  Quadratus  lumborum. 

18.  Inferior  hemi-azygos  vein. 

1 9.  Vena  cava  inferior. 

20.  Abdominal  aorta. 

21.  Right  common  iliac  artery. 

22.  Ascending  lumbar  vein. 

23.  Right  common  iliac  vein. 

24.  Left  common  iliac  artery. 
26.  Left  common  iliac  vein. 
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sulcus  between  the  trachea  and  oesophagus.  It  gives  off  cardiac 
nerves  to  the  deep  cardiac  plexus. 

The  Dorsal  or  Descending  Thoracic  Aorta  (Fig.  280,  26) 
is  the  continuation  of  the  arch  of  the  aorta,  and  extends  from  the 
lower  border  of  the  fifth  dorsal  vertebra  to  the  lowxr  border  of  the 
twelfth  dorsal  vertebra,  opposite  which  it  passes  through  the  aortic 
opening  in  the  diaphragm  to  become  the  abdominal  aorta.  In  its 
course  it  lies  at  first  to  the  left,  but  afterwards  in  front  of  the  bodies 
of  the  vertebrae,  and  crosses  the  hemi-azygos  veins.  It  is  crossed  by 
the  root  of  the  left  lung  and  by  the  esophagus  ;  the  latter  at  first 
lying  to  the  right  side,  but  afterwards  passing  in  front  and  then  a 
little  to  the  left  side  of  the  vessel,  close  to  the  diajDhragm.  The 
pericardium  also  touches  it  in  front.  The  thoracic  duct  and  the 
vena  azygos  major  keep  to  its  right  side,  and  it  is  closely  invested 
by  the  pleura  on  the  left.  The  descending  ]jortion  of  the  arch,  which 
lies  in  contact  with  the  body  of  the  fifth  dorsal  vertebra,  is  sometimes 
described  as  a  part  of  the  descending  thoracic  aorta  (page  612). 

Branches. — From  the  front  of  the  aorta  are  given  off  jpericardiac, 
left  bronchial,  oeso'phageal,  and  mediastinal  branches.  From  the 
back  part  of  the  aorta  arise  the  right  and  left  intercostal  arteries, 
which  will  be  afterwards  traced. 

a.  The  pericardiac  branches  are  small  and  irregular. 

h.  The  left  bronchial  arteries,  two  in  number,  run  on  the  posterior 
surface  of  the  bronchus,  and  supply  blood  to  the  tissues  of  the 
lungs.  The  o^ight  bronchial  artery  usually  arises  from  the  first 
aortic  intercostal  of  that  side,  but  sometimes  from  the  main  trunk. 
A  bronchial  vein  accompanies  each  artery  ;  the  right  opening  into 
the  vena  azygos  major,  and  the  left  into  the  left  superior  intercostal 
vein. 

c.  The  oesophageal  arteries  are  four  or  five  small  branches  to  the 
gullet,  anastomosing  above  wdth  the  inferior  thyroid,  and  below 
w^ith  the  gastric  arteries. 

d.  The  mediastinal  arteries  are  small  twigs  to  the  cellular  tissue 
and  glands  of  the  posterior  mediastinum.  They  anastomose  with 
the  pericardiac  and  oesophageal  arteries,  and  form  part  of  the  sub- 
pleural  mediastinal  plexus  of  Turner. 

[The  trachea  is  to  be  cut  just  above  the  bifurcation,  and  the 
lungs  are  then  to  be  removed  from  the  chest  and  kept  for  sub- 
sequent examination.  The  intercostal  vessels,  the  azygos  veins, 
and  the  gangliated  cord  of  the  sympathetic,  with  its  branches,  are 
now  to  be  dissected  out  by  removing  the  pleurae,  and  opportunity 
may  be  taken  to  follow  out  the  thoracic  duct,  if  this  was  not  done 
satisfactorily  before.] 
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The  Aortic  Intercostal  Arteries  (Fig.  281),  nine  or  ten  in 
number  on  each  side,  arise  from  the  back  part  of  the  aorta,  and 
supply  the  nine  or  ten  lower  intercostal  spaces,  anastomosing  with 
the  superior  intercostal  artery  above.  The  arteries  of  the  right  side 
are  necessarily  longer  than  those  of  the  left,  owing  to  the  position 
of  the  aorta  to  the  left  side  of  the  median  line.  The  ripper  arteries 
ascend  to  reach  their  proper  intercostal  spaces,  but  the  lower  vessels 
run  transversely,  passing  beneath  the  oesophagus,  thoracic  duct, 
vena  azygos  major,  and  gangliated  cord 
of  the  sympathetic  on  the  right  side  ; 
and  beneath  the  hemi-azygos  veins  and 
the  gangliated  cord  of  the  sympathetic  on 
the  left  side. 

Each  artery  gives  off  close  to  the  verte- 
brae a  Posterior  branch,  which  passes  back- 
wards between  the  transverse  processes, 
dividing  into  a  muscular  branch  to  the 
muscles  of  the  back,  and  a  small  spinal 
branch  to  supply  the  spinal  cord  and  the 
body  and  arch  of  each  vertebra  (Fig. 
266). 

The  intercostal  arteries  lie  at  first 
against  the  external  intercostal  muscles, 
and  are  covered  only  by  the  pleurae.  A 
vein  and  nerve  are  in  relation  with  each 
artery,  the  vein  being  highest  and  the 
nerve  lowest  in  most  of  the  spaces,  but 
the  artery  lies  below  the  nerve  in  the 
three  or  four  upper  spaces  (Fig.  282).  The  artery  then  disappears 
beneath  the  internal  intercostal,  and  gives  off  its  collateral  branch, 
which  follows  the  upper  border  of  the  lower  rib  of  the  space,  and 
like  the  terminal  branch,  anastomoses  with  the  intercostal  branches 
of  the  internal  mammary. 

The  Intercostal  Veins  (Fig.  281),  with  the  exception  of  those 
from  the  upper  two  or  three  spaces  on  the  left  side,  receive  spinal 


Fig.  282. 


Fig.  282.— Section  of  an  intercostal  space.  The  collateral  intercostal  vessels 
at  the  upper  border  of  the  rib  are  omitted  in  the  cut. 


1.  Vein. 

2.  Pectoral  muscle. 

3.  Nerve. 

4.  External  intercostal  fascia. 

5.  External  intercostal  muscle. 

6.  Internal  intercostal  fascia. 


8.  Subpleural  tissue. 

10.  Parietal  pleura. 

12.  Visceral  pleura. 

14.  Lung. 

16.  Artery. 

18.  Internal  intercostal  muscle. 
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and  muscular  tributaries,  and  open  into  the  azygos  veins  on  each 
side.  The  vena  azygos  major  of  the  right  side  has  been  already 
seen. 

The  Inferior  Hemi- Azygos  Vein  (Fig.  281,  i8),  commencing 
in  the  left  lumbar  veins  or  in  the  renal  vein,  pierces  the  left  crus 
of  the  diaphragm  and  receives  the  lower  intercostal  veins  of  the 
left  side  ;  it  has  been  seen  to  pass  behind  the  aorta  and  open  into 
the  vena  azygos  major.  The  upper  intercostal  veins  of  the  left  side 
form  the  superior  intercostal  and  superior  hemi-azygos  trunks,  the 
termination  of  which  has  been  described  (page  458). 

The  Intercostal  Tferves  (Fig.  279)  are  eleven  in  number  on 
each  side,  and  are  distributed  to  the  front  and  sides  of  the  chest  and 
abdomen,  supplying  muscular  and  cutaneous  branches.  Each  of 
the  nerves  of  the  2nd,  3rd^  4thy  5th  and  6th  intersjpaces,  if  carefully 
traced,  will  be  seen  to  lie  at  first  between  the  pleura  and  the 
posterior  intercostal  aponeurosis,  then  to  enter  the  interval  between 
the  internal  and  external  intercostal  muscles,  and  run  in  this  rela- 
tion as  far  as  the  mid-axillary  line,  where  it  gives  off  a  lateral  cuta- 
neous branch ;  it  afterwards  dips  into  the  fibres  of  the  internal 
intercostal,  and  piercing  these  about  the  junction  of  the  rib  with 
its  cartilage,  it  reaches  the  deep  surface  of  the  internal  intercostal, 
again  lying  in  contact  with  the  pleura.  Finally,  after  passing  in 
front  of  the  internal  mammary  A^essels,  it  turns  forward,  pierces  the 
internal  intercostal  muscle,  the  external  intercostal  aponeurosis, 
and  the  pectoralis  major,  and  ends  by  supplying  the  skin  of  the 
front  of  the  chest.  It  gives  muscular  branches  in  its  course  to  both 
intercostals,  to  the  levatores  costarum,  serratus  posticus  superior, 
and  triangularis  sterni.  The  lateral  cutaneous  branches  of  the  3rd, 
4th,  5th  and  6th  nerves  pierce  the  external  intercostal  muscles  and 
the  intervals  between  the  digitations  of  the  serratus  magnus,  and 
break  up  into  anterior  and  posterior  divisions,  which  are  distributed 
to  the  skin  over  the  lateral  aspect  of  the  thorax.  The  first  nerve 
usually  receives  a  communicating  twig  from  the  second  (Cunning- 
ham) but  gives  only  a  small  branch  to  the  first  intercostal  space  ; 
it  then  passes  through  the  superior  aperture  of  the  thorax,  across 
the  neck  of  the  first  rib,  lying  externally  to  the  superior  intercostal 
artery  and  first  thoracic  ganglion,  and  joining  the  eighth  cervical 
nerve  it  helps  to  form  the  brachial  plexus.  The  lateral  branch 
of  the  second  does  not  break  up  into  anterior  and  posterior  thoracic 
divisions,  but  passes  to  the  arm,  where  it  joins  the  lesser  internal 
cutaneous  nerve  (see  upper  extremity). 

The  intercostal  nerves  helow  the  sixth  follow  an  analogous  course, 
but  on  escaping  from  the  intercostal  spaces,  they  run  forwards 
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between  the  internal  oblique  and  trans versalis  muscles  to  enter  the 
rectus  abdominis,  and,  emerging  from  this  muscle  near  the  middle 
line,  they  terminate  in  the  superjacent  integument.  Their  muscular 
branches  supply  the  intercostals,  levatores  costarum,  serratus  posti- 
cus inferior,  obliqui,  transversalis, 

and  rectus.    The  lateral  cutaneous  Fig.  283. 

branches  divide  like  those  of  the 
upper  intercostals,  and  end  in  the 
skin  of  the  abdomen  over  the 
interval  between  the  rectus  and 
erector  spinse.  It  is  from  these 
that  the  twigs  to  the  external 
oblique  are  derived.  The  last  dorsal 
nerve  lies  below  the  last  rib,  and  is 
distributed  to  the  outer  part  of  the 
buttock. 

The  G-angliated  Cord  of  the 
Sympathetic  (Fig.  278,  31)  is 
placed  over  the  heads  of  the  ribs 
on  each  side  of  the  thorax,  just 
outside  the  posterior  mediastinum 
and  beneath  the  pleura,  and  is  con- 
nected above  with  the  inferior  cer- 
vical ganglion,  which  should  now 
be  dissected  on  the  neck  of  the  first 
rib.  The  thoracic  ganglia  are 
generally  said  to  correspond  to  the 
ribs  in  number,  but  the  first  gang- 
lion often  blends  with  the  inferior 
cervical  ganglion  ;  and  occasionally 
two  of  the  lower  ganglia  are  united. 
Each  ganglion  gives  off  ascending 
and  descending  branches  of  commu- 
nication with  the  ganglia  above 
and  below,  external  branches  (usually  two)  to  tlie  thoracic  spinal 
nerves,  and  internal  branches  of  distribution  (Fig.  283). 

The  internal  branches  from  the  five  or  six  upper  ganglia  are 
given  to  the  vertebrae  and  their  ligaments,  the  oesophagus,  and 
the  posterior  pulmonary  and  aortic  plexuses.  From  the  internal 
branches  of  the  six  or  seven  lower  ganglia  arise  the  splanchnic 
nerves  and  branches  to  the  aortic  plexus. 

Fig.  233. — The  sympathetic  chain  in  the  thorax  (from  Wilson). 
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Splanchnic  Nerves  (Fig.  278,  43).  The  great  splanclmic  nerve 
is  derived  from  five  ganglia  (6tli,  7tli,  8th,  9th,  10th)  by  separate 
fibres.     It  runs  inwards  in  the  posterior  mediastinum  and,  after 

Fig.  284. 
I 


Fig.  284. — The  superior  aperture  of  the  thorax  (drawn  by  G.  E.  ]j.  Pearse), 
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piercing  the  crus  of  the  diaphragm,  joins  the  semilunar  ganglion 
and  the  renal  and  supra-renal  plexuses  in  the  abdomen. 

The  lesser  splanchnic  nerve  is  derived  from  the  10th  and  11th 
ganglia,  and  also  pierces  the  crus  of  the  diaphragm  to  join  the 
solar,  renal,  and  supra-renal  plexuses. 

The  least  splanchnic  nerve  is  derived  from  the  12th  ganglion,  and 
goes  to  the  renal  plexus. 

The  Internal  Intercostal  Muscles  (Fig.  281)  can  be  seen 
beneath  the  pleurse  without  any  further  dissection.  Beginning  at 
the  sternum  the  muscles  reach  as  far  as  the  angles  of  the  ribs, 
behind  which  points  are  visible  the  intercostal  vessels  and  nerves 
lying  against  the  external  intercostals.  Their  fibres  take  a  direc- 
tion contrary  to  that  of  the  external  intercostal  fibres,  i.e.,  they 
run  forwards  and  upwards. 

The  Subcostales  consist  of  jDlanes  of  muscular  fibre  passing 
from  one  rib  to  the  second  or  third  rib  below,  in  the  direction 
of  the  internal  intercostals. 

The  relation  of  the  parts  passing  through  the  Superior  Aperture 
of  the  Thorax  can  be  now  fully  understood,  and  will  be  found  in 
the  accompanying  table  (p.  628)  and  the  diagram  taken  from 
nature  (Fig.  284). 

The  Upper  Surface  of  the  Diaphragm  (Fig.  285)  will 
also  be  thoroughly  exposed.  The  structures  in  relation  with  it 
have  been  already  dissected,  but  these  should  again  be  carefully 
studied  in  connection  with  the  muscle. 

[The  lungs,  which  have  been  removed  and  laid  aside,  are  to  be 
dissected,  and  the  structure  of  the  trachea  and  lungs  should  be 
examined.] 

The  Trachea  (Fig.  286,  i)  extends  from  the  lower  border  of  the 
6th  cervical  vertebra  to  that  of  the  4th  dorsal  vertebra.  It  is  about 
four  inches  and  a  half  in  length,  convex  in  front,  but  flattened  pos- 
teriorly, and  is  composed  of  a  series  of  incomplete  cartilaginous 
rings,  the  extremities  of  which  are  connected  behind  by  fibrous  and 
muscular  tissue.  There  are  from  sixteen  to  twenty  cartilages,  each 
measuring  about  two  lines  in  depth,  but  decreasing  in  this  dimension 
from  above  downwards :  the  last  is  peculiar  in  being  cut  obliquely 
on  each  side,  so  as  to  be  adapted  to  the  commencement  of  the  two 
bronchi.  The  cartilages  are  connected  together  by  elastic  fibrous 
tissue,  and  the  first  is  similarly  connected  to  the  cricoid  cartilage. 

On  dissecting  away  the  fibrous  tissues  at  the  back  of  the  trachea, 
together  with  numerous  mucous  glands,  transverse  involuntary 
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muscular  fibres  (trachealis  muscle)  will  be  seen  connecting  the 
extremities  of  the  cartilaginous  rings.  Within  this  is  a  longi- 
tudinal layer  of  elastic  fibres,  closely  connected  with  the  submucous 


Fig-.  285. 


tissue.  The  epithelium  of  the  mucous  membrane  is  columnar  and 
ciliated. 

On  looking  into  the  lower  end  of  the  trachea,  a  septum  will  be 
seen  between  the  two  bronchi,  but  placed  a  little  to  the  left  of  the 


Fig.  285. — The  upper  surface  of  the  diaphragm  (from  University  College 

Museum) . 


1.  Pericardium. 

2.  Yena  cava  inferior  opening  into 

right  auricle. 

3.  Oesophagus  with  left  pneumo-gas- 

tric  nerve  in  front. 

4.  Eight  phrenic  nerve  (left  nerve 

hidden  by  the  pericardium). 

5.  Ligamentum  latum  pulmonis. 


6.  Right  pneumo-gastric  nerve. 

7.  Aorta. 

8.  Tendinous  centre  of  right  muscle. 

9.  Pleura,  covering  left  muscle. 

10.  Vena  azygos  major. 

11.  Sympathetic  with  splanchnics, 

12.  Thoracic  duct. 
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median  line  ;  this  favours  the  passage  of  foreign  bodies  into  the 
right  bronchus,  the  orifice  of  which  is  larger  than  that  of  the  left. 

If  the  bronchi  be  traced  into  the  lung  by  dissecting  off  the  pul- 
monary tissue,  it  will  be  found  that  each  main  bronchus  extends 

Fig.  286. 


to  the  base  of  the  lung,  the  left  (3)  forming  a  sigmoid  curve  round 
the  heart.  They  give  off  lateral  branches  in  two  series,  dorsal  and 
ventral  (5,  6,  7),  besides  others  less  regular  in  arrangement ;  and 
the  right  gives  off  in  addition  a  large  eparterial  branch  (Fig.  286,  4), 
which  passes  above  the  pulmonary  artery  to  the  upper  lobe  of  the 


I 


Fig.  286. — Trachea  and  bronchi  seen  from  the  front  (modified  from  Aeby). 

1.  Trachea. 

2.  Right  bronchus. 

3.  Left  bronchus. 

4.  Eparterial  bronchus  to  right  upper 

lobe,  above  pulmonary  artery  ; 
no  corresponding  branch  on  left 
side. 


5,  5,  5,  5.  Left  ventral  branches,  four  9. 


6,  6^ 


in  number,  the  upper  going  to 
upper  lobe. 

6,  6.  Eight  ventral  branches 
four  in  number. 
7,  7.  Dorsal 


branches,  right  and 


10. 
11. 
12. 
13. 
14. 


left,  four  in  number,  the  upper 
going  to  the  middle  lobe. 
A  branch  found  only  on  the  right 
side,    corresponding    to  that 
going  to  the   azygos  lobe  of 
most  animals. 
Right  pulmonary  artery. 
Left  pulmonary  artery. 
Rijiht  upper  lobe. 
Left  upper  lobe. 
Right  middle  lobe. 
Left  lower  lobe. 
Right  lower  lobe. 
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lung,  and  an  azygos  branch  (Fig.  286,  corresponding  to  the 
branch  going  to  the  azygos  lobe  in  the  monkey  and  other  animals. 
The  branches  of  the  pulmonary  artery  lie  in  immediate  contact 
with  the  back  of  the  bronchi  and  follow  their  course  accurately ; 
those  of  the  pulmonary  veins  lie  for  the  most  part  on  the  ventral 
aspect,  and  are  not  quite  so  regular.  The  right  pulmonary  artery 
crosses  the  bronchus  (8),  from  front  to  back,  below  the  eparterial 
branch  to  the  upper  lobe  (4),  but  the  left  artery  (9)  is  higher  than 
the  bronchi. 

[The  trachea  and  bronchi  are  to  be  laid  open  from  behind  with 
scissors,  and  the  divisions  of  the  bronchi  should  be  followed  for  a 
short  distance  into  the  substance  of  the  lungs.] 

The  Lungs. — The  mucous  membrane  of  the  bronchial  tubes  is 
of  a  pinkish  colour,  and  has  ciliated  epithelium.  Numerous  mucous 
glands  are  embedded  in  the  submucous  areolar  tissue. 

On  tracing  the  tubes  they  will  be  found  to  become  cylindrical, 
the  cartilages  losing  their  ring-like  form  are  represented  by  irregular 
plates,  and  at  length  disappear  when  the  bronchia  are  reduced  to  half 
a  line  in  diameter.  The  muscular  fibres,  which  were  limited  to  the 
back  of  the  large  bronchi,  surround  the  smaller  tubes,  and  extend 
a  little  further  than  the  cartilages.  The  fibrous  and  elastic  coats 
may  be  followed  even  into  the  smallest  ramifications  of  the  air- 
tubes,  which  thus  become  eventually  membranous.  The  minute 
bronchia  terminate  in  intercellular  passages,  and  opening  out  of  these 
are  air-cells,  or  alveoli,  the  septa  between  which  are  formed  by 
reduplications  of  the  lining  membrane.  The  air-cells  average  about 
yi^th  of  an  inch  in  diameter,  and  are  lined  with  squamous  epithe- 
lium. 

The  air-cells  and  intercellular  passages  collected  around  the 
extremity  of  each  minute  bronchial  tube  form  a  lobule  or  infundi- 
bulum,  and  these  aggregated  together  constitute  the  substance  of  the 
lung,  but  the  air-cells  of  one  lobule  have  no  connection  with  those 
of  another. 

The  pulmonary  artery  subdivides  like  the  bronchus  it  accom- 
panies, and  gives  a  branch  to  each  lobule.  It  ends  in  a  plexus 
of  capillaries  distributed  beneath  the  mucous  membrane  of  the  air- 
cells  and  their  septa  and  on  the  walls  of  the  intercellular  passages, 
anastomosing  with  the  terminal  branches  of  the  bronchial  arteries, 
but  not  with  the  capillaries  of  the  adjacent  lobules. 

The  pulmonary  veins  convey  the  arterialised  blood  from  the 
lobules,  and  correspond  to  the  branches  of  the  arteries.  They  have 
no  valves,  and  the  veins  of  difierent  lobules  anastomose  freely. 


ARTICULATIONS  OF  THE  RIBS. 


633 


The  bronchial  arteries,  arising  on  the  right  side  from  the  inter- 
costal  artery,  on  the  left  from  the  thoracic  aorta,  may  be  traced  upon 
the  bronchial  tubes  for  some  distance.  They  supply  the  substance 
of  the  lung,  and  their  blood  is  returned  partly  by  the  bronchial 
veins  and  partly  by  the  pulmonary  veins.  The  bronchial  veins  of 
the  right  side  open  into  the  vena  azygos  major,  and  on  the  left 
usually  into  the  superior  intercostal  vein.  The  nerves  of  the  lungs 
are  the  anterior  and  posterior  pulmonary  plexuses,  which  are  derived 
from  the  pneumo-gastrics,  reinforced  by  filaments  from  the  last 
cervical  and  four  upper  dorsal  sympathetic  ganglia.  They  can  be 
traced  upon  the  bronchial  tubes  for  some  distance,  and  are  said 
to  have  minute  ganglia  developed  upon  them.  The  lymphatics  of 
the  lung  are  connected  with  the  bronchial  glands  found  about  the 
bifurcation  of  the  trachea.  Those  of  the  right  lung  pass  to  the 
right  lymphatic  trunk,  those  of  the  left  to  the  thoracic  duct. 

Articulation  of  the  Ribs  with  the  Vertebra. 

The  ligaments  of  the  ribs  may  be  divided  into  two  sets,  (1)  those 
connecting  the  ribs  with  the  bodies  of  the  vertebrae  (costo- vertebral), 
and  (2)  those  connecting  the  ribs  with  the  transverse  processes 
(costo-transverse). 

1.  The  Costo- vertebral  ligaments  are  Anterior,  Capsular,  and 
Inter-articular. 

The  Anterior  Costo-vertebral  or  Stellate  Ligament  (Fig. 

287,  2)  consists  of  three  short  fasciculi,  which  radiate  from  the 
anterior  surface  of  the  head  of  the  rib.  The  superior  fasciculus 
passes  to  the  vertebra  above  ;  the  middle  fasciculus  to  the  inter- 
vertebral substance  ;  the  inferior  fasciculus  to  the  vertebra  below. 
The  whole  ligament  is  closely  connected  with  the  anterior  common 
ligament  of  the  vertebrae.  In  the  case  of  the  first,  tenth,  eleventh, 
and  twelfth  ribs,  which  articulate  each  with  a  single  vertebra,  the 
stellate  ligament  is  attached  principally  to  that  vertebra,  but  sends  a 
few  fibres  to  the  vertebra  above. 

The  Capsular  Ligament  is  a  thin  layer  of  fibres  surrounding 
the  articulation  where  the  anterior  ligament  is  wanting. 

The  Interartieular  Ligament  (Fig.  289,  4)  is  seen  by  re- 
moving the  stellate  ligament,  and  is  a  short  band  passing  between 
the  ridge  on  the  head  of  the  rib  and  the  intervertebral  substance, 
and  dividing  the  articulation  into  two  parts,  each  with  a  separate 
synovial  membrane.  It  is  absent  from  the  articulations  of  the 
tenth,  eleventh,  and  twelfth  ribs,  which  have  each  a  single  synovial 
membrane. 
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2.  The  costo-transverse  ligaments  are  Anterior,  Posterior,  and 
Middle. 

The  Anterior  Costo-transverse  Ligament  (Fig.  287,  3)  is 
attached  to  a  rough  ridge  on  the  upper  border  of  the  neck  of  each 
of  the  ribs,  except  in  the  case  of  the  first,  and  ascends  to  the  lower 
border  of  the  transverse  process  of  the  vertebra  above.  It  separates 
the  anterior  from  the  posterior  division  of  the  intercostal  nerves. 


Fig.  287.  Fig.  288. 


The  Posterior  Costo-transverse  Ligament  (Fig.  288,  4)  is  a 
short  thick  band  passing  outwards  from  the  apex  of  the  transverse 
process  of  the  vertebra  to  the  rough  non-articular  portion  of  the 
tubercle  of  the  rib  (Fig.  289,  5). 

[In  order  to  see  the  middle  costo-transverse  ligament,  it  will  be 
necessary  to  make  a  horizontal  section  through  the  transverse  process 


Fig.  287. — Anterior  ligament  of  the  vertebrae,  and  Hgaments  of  the  ribs 

(from  Wilson) . 


1.  Anterior  common  ligament. 

2.  Anterior  costo-vertebral  or  stellate 

ligament. 

3.  Anterior   costo  -  transverse  Hga- 

ment. 


4.  Interarticular  ligament  connect- 
ing the  head  of  the  rib  to  the 
intervertebral  substance,  and 
separating  the  two  synovial 
membranes  of  this  articulation . 


Fig  288. — Posterior  view  of  part  of  the  dorsal  vertebral  column,  showing  the 
ligaments  connecting  the  vertebra)  with  each  other,  and  the  ribs  with 
the  vertebra)  (from  Wilson). 

1,1.  Supraspinous  ligament.  3.  Anterior  costo-transverse  ligament, 

2,  2.  Ligamenta  subdava,  connecting  4.  Posterior  costo  -  transverse  Hga- 
the  lamina).  ment. 
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of  a  vertebra  and  the  neck  of  the  corresponding  rib,  when  the  short 
ligament  will  be  found  between  the  two.] 

The  Middle  Costo-trans verse  Ligament  (Fig.  289,  4)  consists 
of  short  strong  fibres,  passing  between  the  posterior  surface  of  the 
neck  of  the  rib  and  the  anterior  surface  of  the  corresponding  trans- 
verse process. 

A  synovial  membrane  exists  between  the  facet  upon  each  of  the 
transverse  processes  of  the  ten  upper  dorsal  vertebrae  and  the 
articular  tubercle  of  the  corresponding  rib. 

The  anterior  extremity  of  each  rib  has  a  hollow  into  which  the 
costal  cartilage  fits,  the  two  structures  being  firmly  united  by  the 
periosteum. 

Chondro-Sternal  Articulation. — The  cartilages  of  the  true 
ribs  fit  into  depressions  on  the  side  of  the  sternum,  and  are 


Fig.  289. 


attached  by  anterior  and  posterior  ligaments.  A  band  attaching 
the  seventh  rib  to  the  xiphoid  cartilage  is  called  the  costo-xiphoid 
ligament. 

The  fifth,  sixth,  seventh,  eighth,  ninth  and  tenth  cartilages  are 
connected  to  each  other  by  fibrous  bands. 

Synovial  Membranes. — The  first  costal  cartilage  is  continuous 
with  the  sternum,  and  has  no  synovial  cavity.  The  second  and 
third  cartilages  have  a  double  synovial  membrane,  owing  to  the 
existence  of  an  interarticular  ligament.    The  fourth,  fifth,  sixth, 


Fig.  289. — Transverse  section  of  dorsal  vertebra  and  ribs  (from  Quain). 

1.  Head  of  rib.  4.  Middle  eosto-transverse  ligament. 

2.  Transverse  process  of  vertebra.  5,  Posterior    costo  -  transverse  liga- 

3.  Anterior  costo-vertebral  or  stellate  ment, 

Ugament. 
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and  seventh  cartilages  have  each  a  single  synovial  membrane  at 
the  external  articulation,  and  there  are  additional  synovial  mem- 
branes between  the  sixth  and  seventh,  seventh  and  eighth,  and 
eighth  and  ninth  costal  cartilages. 

Ligaments  of  the  Vertebra. 

[The  ligaments  of  the  spinal  column  are  to  be  examined  by  remov- 
ing all  the  remaining  muscular  fibres.] 

The  ligaments  of  the  Bodies  of  the  vertebrse  are — 1,  the  Anterior 


Fig.  290.  Fig.  291. 


Common  Ligament ;  2,  the  Posterior  Common.  Ligament ;  and  3, 
the  Intervertebral  Substance  or  Fibro-cartilage. 

The  Anterior  Common  Ligament  (Fig.  287,  i)  is  a  broad 
band  of  fibres  extending  down  the  front  of  the  vertebral  column, 
from  the  axis  to  the  sacrum.  The  fibres  are  attached  principally 
to  the  intervertebral  substances,  and  slightly  to  the  upper  and 
lower  margins  of  the  vertebrse  ;  the  deep  fibres  passing  between 
the  adjacent  bones,  while  the  superficial  cross  three  or  more  ver- 
tebrae.    The  ligament,  when  divided,  will  be  seen  to  be  thicker 


Fig.  290. — Posterior  ligament  of  the  vertebrse  (from  Wilson). 

1,1.  Intervertebral  substances.  3.  Posterior  common  ligament. 

2.  Pedicles  of  vertebrse  sawn  through. 


Fig.  291. — Internal  view  of  the  arches  of  three  vertebrse  (from  Wilson). 
1.  One  of  the  ligamenta  subflava.  2.  The  capsular  ligament  of  one  side. 
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I  opposite  the  bodies  of  tlie  vertebrae  than  on  the  intervertebral 
j  substances  ;  and  it  is  broader  in  the  lumbar  than  in  the  cervical 
and  dorsal  regions. 

[To  see  the  posterior  common  ligament  it  will  be  necessary  to 
remove  the  spinal  cord,  if  this  has  not  been  already  done.  The  saw 
is  to  be  applied  over  the  pedicles  of,  say,  six  dorsal  vertebrae,  and 
these  being  divided  on  each  side,  the  remains  of  the  spinal  cord  can 
be  removed,  when  the  posterior  ligament  will  be  seen  on  the  backs 
of  the  bodies  of  the  vertebrae.  The  ligamenta  subflava  can  be  dis- 
sected upon  the  vertebral  arches  which  have  been  sawn  away.] 

The  Posterior  Common  Ligament  (Fig.  290,  3)  is  found  upon 
the  posterior  aspect  of  the  bodies  of  the  vertebrae  from  the  axis  to 
the  sacrum.  Unlike  the  anterior  common  ligament  it  is  broad 
opposite  the  intervertebral  substances,  with  which  it  is  closely 
connected,  and  narrow  opposite  the  bodies  of  the  vertebrae  ;  and  is 
broader  in  the  cervical  than  in  the  lumbar  region,  and  thickest  in 
the  dorsal  region.  It  is  composed  of  superficial  and  deep  fibres 
like  the  anterior  ligament. 

The  Intervertebral  Substances  (Fig.  290,  i)  are  found 
between  the  bodies  of  all  the  vertebrae  from  the  axis  to  the  sacrum, 
and  are  largest  in  the  lumbar  region.  Each  disc  is  composed  of 
concentric  layers  of  fibrous  tissue  and  fibro-cartilage  externally, 
with  a  soft  elastic  material  in  the  centre.  The  discs  are  deepest  in 
front  in  the  cervical  and  lumbar  regions,  and  the  reverse  in  the 
dorsal  region. 

On  dissecting  the  concentric  layers  of  an  intervertebral  substance, 
their  fibres  will  be  found  to  pass  obliquely  between  the  adjacent 
vertebrae,  taking  opposite  directions  by  alternate  layers.  By  cutting 
through  the  attachment  to  one  of  the  vertebrae  with  a  strong- 
knife,  a  pulpy  material  in  the  centre  will  be  seen  to  expand  con- 
siderably above  the  level  of  the  fibro- cartilaginous  rings  around  it : 
this  is  probably  a  relic  of  the  chorda  dorsalis  of  the  embryo. 

The  Articular  Processes  are  surrounded  by  Capsular  Ligaments 
(Fig.  291,  2),  which  are  looser  in  the  cervical  than  in  the  dorsal 
and  lumbar  regions  ;  they  permit  a  simple  gliding  movement 
between  the  processes.  Each  joint  has  a  simple  synovial  mem- 
brane. 

The  Arches  are  united  by  the  Ligamenta  Subflava  (Fig.  291,  i). 
These  are  to  be  seen  on  the  internal  surfaces  of  the  arches  which 
have  been  removed,  and  will  be  found  to  consist  of  a  series  of 
yellow  elastic  ligaments,  extending  between  the  laminae  of  the 
vertebrae  on  each  side  of  the  middle  line,  from  the  axis  to  the 
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sacrum.  Owing  to  the  overlapping  of  the  laminae,  the  ligaments 
are  attached  to  the  posterior  surface  of  the  arch  below  and  to  the 
anterior  surface  of  the  arch  above  (Fig.  288,  2). 

The  Spinous  Processes  are  united  by  (1)  the  Interspinous  and  (2) 
the  Supraspinous  ligaments,  both  of  which  give  attachment  to 
muscles. 

The  Interspinous  Xiigaments  are  placed  between  the  spinous 
processes  of  the  vertebrae,  extending  from  the  root  to  the  tip  of 
each.  They  are  stronger  in  the  lumbar  than  in  the  dorsal,  and  in 
the  dorsal  than  in  the  cervical  region. 

The  Supraspinous  Ligament  (Fig.  288,  i)  is  a  fibrous  cord 
extending  along  the  tips  of  the  spinous  processes,  from  the  last 
cervical  vertebra  to  the  sacrum.  It  is  continuous  with  the  liga- 
mentum  nuchce,  and  is  thicker  in  the  lumbar  than  in  the  dorsal 
region.  It  is  composed  of  superficial  and  deep  fibres,  which  have 
the  same  arrangement  as  those  of  the  anterior  and  posterior  common 
ligaments. 

The  Transverse  Processes  are  connected  by  Intertransverse 
Ligaments,  which  are  round  and  thick  in  the  dorsal,  and  thin  and 
membranous  in  the  lumbar  region.  They  are  frec^uently  absent  in 
the  cervical  region. 


PAET  VL 


DISSECTION  OF  THE  BACK  AND  SPINAL  CORD. 

In  dissecting  the  back  it  is  customary  for  tlie  owners  of  the 
arms  to  take  the  first  two  layers  of  muscles,  while  the  dissectors  of 
the  head  and  neck  claim  such  of  the  superficial  muscles  as  are  con- 
tained in  their  part,  and  complete  the  dissection  of  the  remainder 
of  the  region,  including  the  spinal  cord. 

[An  incision  is  to  be  made  from  the  occiput  to  the  sacrum  in  the 
median  line,  and  another  along  each  crest  of  the  ilium  at  right 
angles  to  it.  The  dissectors  should  then  raise  the  skin  with  all  the 
subcutaneous  tissues  down  to  the  superficial  muscles,  through  which 
the  cutaneous  nerves  appear.  On  the  left  side  of  the  subject,  the 
arm  is  to  be  drawn  forward  so  as  to  put  the  latissimus  dorsi  on  the 
stretch,  and  the  dissector  should  begin  to  clean  the  lower  part  of 
that  muscle,  and  work  upwards  to  the  trapezius.  On  the  right  side 
the  arm  should  be  pulled  down  at  first,  and  the  head  drawn  over  to 
the  opposite  side  with  hooks,  to  put  the  upper  fibres  of  the  trapezius 
on  the  stretch,  and  the  dissector  must  begin  at  the  upper  border  of 
that  muscle  (already  exposed  in  the  posterior  triangle)  and  work 
downwards  to  the  latissimus  dorsi.  On  both  sides,  the  arm  and 
scapula  will  require  to  be  moved  from  time  to  time  to  stretch  the 
difterent  sets  of  fibres  in  turn.] 

The  Cutaneous  Nerves  (Fig.  295)  are  derived  from  the  posterior 
divisions  of  the  spinal  nerves,  and  are  mostly  of  small  size  ;  but 
the  upper  dorsal  nerves  reach  the  shoulder,  and  the  lumbar  the 
buttock.  The  cervical  and  upper  six  dorsal  cutaneous  nerves  pierce 
the  trapezius  close  to  the  spine,  the  second  and  sometimes  a  branch 
of  the  third  cervical  turning  up  to  the  occiput  (the  smallest  occipital 
nerve  from  the  third  being  much  smaller  than  the  great  occipital 
from  the  second,  and  lying  internally  to  it).  There  is  no  cutaneous 
branch  from  the  1st ;  and  those  of  the  6th,  7  th,  and  8th  cervical 
nerves  are  of  small  size.  The  lower  six  dorsal  and  three  lumbar 
nerves  appear  near  the  angles  of  the  ribs,  and  pierce  the  latissimus 
dorsi  along  the  oblique  line  at  which  the  muscular  fibres  com- 


640 


THE  BACK. 


mence  ;  and  the  sacral  nerves  give  usually  two  small  branches 
through  the  tendinous  expansion  near  the  spine. 


Fig.  292. 


Fig.  292. — First,  second,  and  part  of  the  third  layer  of  muscles  of  the  back  ;  the 
first  layer  occupies  the  right ;  the  second  the  left  side  (from  Wilson) . 


1.  Trapezius. 

2.  Ligament um  nuchge. 

3.  Acromion  process  and  spine  of  the 

scapula. 

4.  Latissimus  dorsi. 

5.  Deltoid. 

6.  Muscles  of  the  dorsum  of  the  right 

scapula :  infraspinatus,  teres 
minor,  and  teres  major. 


7.  Obliquus  externus. 

8.  Gluteus  medius. 

9.  Glutei  maximi. 

10.  Levator  anguli  scapulae. 

11.  Ehomboideus  minor. 

12.  Ehomboideus  major. 

13.  Splenius  capitis ;  the  muscle  in- 

ternal to,  and  overlaid  by,  the 
splenius,  is  the  complexus. 
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The  First  Layer  of  Muscles  (Fig.  292)  consists  of  the 
Trapezius  and  Latissimus  Dorsi.    The  Trapezius  partially  overlaps 
the  latissimus,  but  between  them  and  the  base  of  the  scapula  is  a 
i  small  triangular  interval,  in  which  the  lower  fibres  of  the  rhom- 
|i  boideus  major  can  be  seen,  and,  below  that  muscle,  the  posterior 
surfaces  of  two  or  three  ribs  and  their  intercostal  muscles. 

The  Trapezius  (Fig.  292,  i)  of  one  side  is  triangular,  but  the 
two  muscles  together  resemble  a  trapezium.  It  arises  from  the 
external  occipital  protuberance  and  inner  third  of  the  superior 
curved  line  of  the  occipital  bone  ;  from  the  ligamentum  nuchse  and 
the  seventh  cervical  spinous  process  ;  and  from  the  spinous  processes 
of  all  the  dorsal  vertebroe  and  the  sujDraspinous  ligaments.  The 
fibres  converge  to  be  inserted  into  the  outer  third  of  the  posterior 
border  of  the  clavicle,  and  into  the  iimer  border  of  the  acromion 
process  and  the  upper  border  of  the  spine  of  the  scapula,  as  far  as  the 
tubercle  at  the  outer  angle  of  the  basal  triangle.  This  bony 
eminence  receives  the  insertion  of  a  tendon,  which  glides  over  the 
basal  triangle  (and  is  separated  from  it  by  a  bursa)  and  receives  the 
lower  two-thirds  of  the  dorsal  fibres  of  the  muscle.  The  fibres  thus 
have  diff'erent  directions,  and  the  action  of  the  muscle  upon  the  scapula 
varies  according  to  the  portion  brought  into  use.  The  action  of  the 
entire  muscle  is  to  draw  the  scapula  towards  the  spine,  and  thus  the 
two  trapezii  throw  back  the  shoulders.  The  upper  fibres,  acting 
alone,  elevate  the  shoulder  girdle,  the  lower  fibres  depress  and  retract 
it.  When  the  scapulae  are  fixed  by  other  muscles,  the  two  trapezii 
extend  the  head  and  neck,  or  one  muscle  acting  by  itself  would 
draw  the  head  and  sjDine  to  the  same  side. 

It  should  be  noticed  that  a  large  oval  tendinous  aponeurosis 
(speculum  rliomhoideum) ,  divided  into  two  symmetrical  halves  by 
the  spine,  separates  the  bellies  of  the  two  muscles  opposite  the 
last  cervical  and  three  or  four  upper  dorsal  vertebrae — a  substitu- 
tion of  tendon  for  muscle  that-  probably  has  reference,  as  suggested 
by  Mr.  Da  vies  Colley,  to  the  comparatively  small  range  of  movement 
of  the  scapula  backwards  at  this  point. 

The  trapezius  has  been  seen  to  be  supplied  by  the  spinal-accessory 
nerve  and  branches  of  the  3rd  and  4th  cervical  nerves.    It  is 


14.  Splenius  colli,  partially  seen  :  the  17.  Supra-spinatus. 

common  origin  of  the  splenius  18.  Infra-spinatus. 

is  seen  attached  to  the  spinous  19.  Teres  minor, 

processes  below  the  origin  of  20.  Teres  major, 

rhomboideus  major.  21.  Long  head  of  triceps. 

15.  Vertebral  aponeurosis.  22.  Serratu-s  magnus. 

16.  Serratus  posticus  inferior.  23.  Obliquus  internus. 
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doubtful  whether  it  receives  branches  from  the  posterior  divisions 
of  the  nerves  which  pierce  it. 

The  Ligamentum  Nuchce  is  a  band  of  white  fibrous  tissue,  which 
extends  from  the  prominent  spinous  process  of  the  seventh  cervical 
vertebra  to  the  external  occipital  protuberance  and  crest,  and  is 
connected  by  small  slips  with  the  spines  of  the  intervening  vertebrae. 
It  intervenes  between,  and  gives  origin  to,  the  muscles  of  the  two 
sides  of  the  neck.  In  some  of  the  lower  animals,  it  is  of  large  de- 
velopment and  composed  of  yellow  elastic  tissue,  and  gives  an 
important  support  to  the  head. 

Tlie  Latissimus  Dorsi  (Fig.  292,  4)  arises  by  a  tendinous  origin 
from  the  posterior  half  of  the  outer  lip  of  the  crest  of  the  ilium, 
and  the  upper  sacral  spines  ;  from  all  the  lumbar  and  the  six  lower 
dorsal  spines  ;  and  from  the  outer  surfaces  of  the  three  or  four 
lower  ribs,  interdigitating  with  the  external  oblique  muscle  of  the 
abdomen.  The  broad  muscular  fibres  become  collected  together  as 
they  wind  round  the  inferior  angle  of  the  scapula,  to  which  they 
.sometimes  have  a  slight  attachment,  and  then  pass  forward  and 
upward,  at  first  behind,  then  below,  and  finally  in  front  of  the  teres 
major,  to  be  inserted  into  the  bottom  of  the  bicipital  groove  of  the 
humerus.  The  fibres  of  the  muscle  are  so  twisted  that  those 
which  were  highest  at  their  origin  are  lowest  at  the  insertion,  and 
vice  versa.  At  its  insertion  the  tendon  is  separated  from  that  of  the 
teres  major  by  a  bursa  {v.  p.  25). 

The  latissimus  dorsi,  when  taking  its  fixed  point  below,  extends, 
adducts,  and  rotates  the  humerus  inwards,  drawing  it  behind  the 
back,  and  at  the  same  time  draws  back  the  shoulder  girdle  (acting 
upon  the  sterno-clavicular  joint)  ;  or  if  the  arm  is  raised  the  muscle 
would  depress  it.  When  the  humerus  is  fixed,  the  muscle  would 
pull  up  the  trunk,  as  in  climbing,  or  might  act  upon  the  lower 
ribs  as  an  extraordinary  muscle  of  inspiration.  It  is  supplied  by 
the  long  subscapular  nerve,  and  perhaps  also  by  the  dorsal  nerves 
which  pierce  it.  . 

[The  trapezius  is  to  be  divided  by  a  vertical  incision  near  the 
spine,  care  being  taken  not  to  cut  the  subjacent  tendinous  origins 
of  the  rhomboidei  in  the  cervical  region.  In  reflecting  the  muscle, 
its  tendon  will  be  seen  to  glide  over  the  smooth  triangular  surface  at 
the  inner  end  of  the  spine  of  the  scapula.  Care  must  be  taken  of  the 
spinal-accessory  nerve  and  the  accompanying  branches  of  the  super- 
ficial cervical  artery.  The  posterior  surface  of  the  levator  anguli 
scapulae  and  rhomboidei  muscles  is  now  to  be  cleaned.] 

Second  Layer  of  Muscles  consists  of  the  levator  anguli 
scapulae  and  the  rhomboidei. 
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The  Levator  Anguli  Scapulae  (Fig.  292,  i  o)  am^s  from  the 
posterior  tubercles  on  the  transverse  processes  of  the  upper  four 
cervical  vertebrae,  and  is  inserted  into  the  base  of  the  scapula  opposite 
the  supra-spinous  fossa.  The  surface  of  this  muscle  has  been  seen 
in  the  posterior  triangle  of  the  neck,  where  it  covers  the  splenius  colli. 

The  Rhomboideus  Minor  (Fig.  292,  ii)  is  a  narrow  muscle, 
arising  from  the  ligamentum  nuchae,  and  from  the  spines  of  the 
seventh  cervical  and  tirst  dorsal  vertebrae.  It  is  inserted  into  the 
base  of  the  scapula  opposite  the  spine. 

The  Rhoinboideus  Major  (Fig.  292,  1 2 )  a?'tses  from  the  spinous 
processes  of  the  upper  four  or  five  dorsal  vertebrae  below  the  first, 
and  the  inters pinous  ligaments.  It  is  inserted  into  the  base  of  the 
scapula  opposite  the  infra-spinous  fossa,  the  middle  fibres  being 
usually  attached  to  a  fibrous  arch,  which  is  unconnected  with  the 
bone. 

The  three  muscles  of  the  second  layer  act  upon  the  sca^jula, 
drawing  it  upwards  and  inwards  towards  the  spine.  Acting  in 
association  with  other  muscles  they  tend  to  rotate  the  scapula  at 
the  acromio-clavicular  joint,  and  to  make  the  glenoid  cavity  look 
downwards. 

The  superficial  cervical  artery  passes  ^x^?  UUto  surface  of 
the  levator  anguli  scapulae,  and  the  posterior  scapular  artery  runs 
beneath  this  muscle  to  reach  the  hinder  margin  of  the  scapula, 
between  the  attachments  of  the  rhomboids  and  serratus  magnus. 

The  levator  anguli  scapulae  is  supplied  by  branches  from  the  3rd 
and  4th  cervical  nerves,  the  rhomboids  by  branches  from  the  5th 
cervical. 

[The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapula,  and  the  levator  anguli  scapulae,  rhomboidei,  and  the  upper 
half  of  the  latissimus  dorsi  are  then  to  be  divided,  when  the  scapula 
can  be  drawn  away  from  the  ribs,  and  the  inner  surface  of  the 
serratus  magnus  muscle,  with  a  quantity  of  loose  cellular  tissue 
between  it  and  the  ribs,  will  be  brought  into  view.  This  muscle 
is  to  be  divided  by  a  vertical  incision,  and  the  clavicle  being  sawn 
through  (if  this  has  not  already  been  done),  the  arm  will  be  attached 
only  by  the  vessels  and  nerves,  which  may  be  cut  and  the  limb 
removed.  Between  the  rhomboidei  and  the  serratus  will  be  seen  the 
posterior  scapular  artery,  and  more  externally  the  supra-scapular 
artery  runs  above  the  ligament  of  the  notch  while  the  nerve  passes 
beneath  it.  The  attachment  of  the  omo-hyoid  muscle  to  the  upper 
border  of  the  scapula  will  also  be  exposed.  The  dissector  of  the  arm 
will  proceed  at  once  with  the  dissection  of  the  scapular  muscles. 
The  tendinous  origin  of  the  latissimus  is  then  to  be  removed,  and  the 
.serrati  postici  superior  and  inferior  are  to  be  defined.] 
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The  Third  Layer  of  Muscles  (Fig.  292)  consists  of  the 
Serrati  postici  superior  and  inferior,  and  the  Splenius  capitis  et 
colli.  They  are  all  supplied  by  the  external  branches  of  the 
posterior  divisions  of  the  cervical  nerve. 

The  Serratus  Posticus  Superior  arises  from  the  lower  part 


/  j-xio  X  cuLiU-o       <^oi/xvju.a    ou.jjc;xxv^x    ti^i  vovo   xxvjiix  tiac  xu  vv  cx  jjciil 

v-^^r       of  the  ligamentum  nuchse,  the  spinous  processes  of  the  seventh 
J       cervical  and  upper  two  dorsal  vertebrae,  and  the  corresponding 
^^Uf interspinous  ligament;  it  passes  downwards  to  be  inserted  into 
^V^*  ^?  the  superior  borders  of  the  second,  third,  fourth,  and  fifth  ribs,  {k 
'  externally  to  their  angles. 

The  Serratus  Posticus  Inferior  (Fig.  292,  i6)  araes  from  the 
spinous  processes  of  the  j^ast  two  dorsal  and  up.i3er  two  Imnbar 
vertebrae  and  the  interspinous  ligaments  ;  it  passes  upwards  to  be 
inserted  into  the  lower  borders  of  the  last  four  ribs,  externally  to 
their  angles. 

The  serratus  posticus  superior  raises  the  ribs,  and  is  therefore  a 
muscle  of  inspiration  ;  the  serratus  inferior  has  a  contrary  action. 

[The  serrati  are  to  be  divided  and  turned  aside,  and  the  splenius 
capitis  and  splenius  colli  are  to  be  cleaned,  when  the  posterior 
portion  of  the  fascia  covering  the  deeper  muscles,  and  united 
more  or  less  with  the  origins  of  the  latissimus  dorsi  and  serratus 
posticus  inferior,  as  well  as  with  the  subjacent  muscles,  will  be 
seen.  The  name  of  vertebral  aponeurosis  has  been  given  to  the 
continuation  of  this  structure  beneath  the  serratus  posticus  superior 
and  the  splenius,  and  over  the  deep  muscles  ;  this  is  to  be  delined, 
and  afterwards  must  be  removed.] 

The  Splenius  (Fig.  292)  is  single  at  its  origin  but  is  divided 
into  two  parts  at  its  insc  rtion.    It  arises  from  the  lower  half  of  the 
ligamentum  nuchse,  and  from  the  spinous  processes  of  the  sey^ith_ 
cervical  and  upper  six  dorsal  vertebrae. 

The  splenius  capitis  (13),  or  upper  portion,  passes  upwards  and 
inwards  to  be  inserted  into  the  mastoid  process  and  into  the  outer 
third  of  the  superior  curved  line  of  the  occipital  bone,  immediately 
beneath  the  sterno-mastoid  muscle. 

The  splenius  colli  (14),  or  lower  portion,  is  inserted  into  the 
posterior  tubercles  on  the  transverse  processes  of  the  upper  three  or 
four  cervical  vertebrae,  ^eneath  the  levator  anguli  scapulae. 

The  splenii  of  both  sides  acting  together  draw  the  head  and  neck 
backward.  One  muscle  acting  alone,  draws  the  head  backwards, 
lateralises  it  towards  the  corresponding  shoulder,  and  rotates  the 
face  towards  the  same  side. 

The  splenius  capitis  was  seen  in  the  posterior  triangle  of  the  neck, 
above  the  levator  anguli  scapulae,  but  the  splenius  colli  was  hidden 
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by  this  muscle.  At  the  upper  border  of  the  splenius  may  appear 
the  nearly  vertical  fibres,  of  the  complexus,  running  to  the  inter- 
space between  the  two  curved  lines  of  the  occipital  bone. 

[The  splenius  must  be  reflected  in  order  to  show  the  complexus, 
which  lies  beneath  it.  In  order  to  define  the  connections  of  the 
erector  spinse,  an  interval  is  to  be  sought  opposite  the  last  rib, 
separating  the  muscular  mass  into  two  parts.  The  outer  segment  is 
to  be  turned  outwards  and  its  attachment  to  the  ribs  and  cervical 
transverse  processes  noted  ;  it  consists  of  the  sacro-lunibalis  continued 
upwards  by  the  accessorius,  and  the  cervicalis  ascend  ens.  The  inner 
segment  when  separated  from  a  few  muscular  and  tendinous  bands 
called  the  spinalis  dorsi,  passing  between  some  of  the  dorsal  and 
lumbar  spines,  and  will  be  found  to  consist  of  the  longissimus  dorsi 
prolonged  upwards  into  the  neck  by  the  complexus  and  trans versalis 
colli.  The  aponeurosis  covering  the  erector  spinee  is  to  be  divided 
by  an  oblique  incision,  following  the  line  of  separation  between  the 
muscles.  In  making  this  dissection  the  inner  branches  of  the 
posterior  divisions  of  the  intercostal  vessels  and  nerves  will  be  found 
internal  to  the  longissimus  dorsi,  and  the  external  branches  between 
the  longissimus  dorsi  and  the  sacro-lunibalis.  The  occipital  artery 
will  also  be  shown  in  the  neck.] 

The  Fourth  Layer  of  Muscles  (Fig.  293)  consists  of  the 
Spinalis  dorsi,  the  Erector  spinee  with  its  subdivisions,  and  the 
Complexus.  They  are  all  supplied  by  the  external  branches  of  the 
posterior  divisions  of  the  spinal  nerves,  but  the  complexus  also 
receives  twigs  from  the  internal  branches. 

The  Spinalis  Dorsi  (Fig.  293,  4)  lies  close  to  the  spinous  pro- 
cesses, arising  from  the  lower  two  dorsal  and  upper  two  lumbar 
spinous  processes,  and  is  inserted  into  the  spinous  processes  of 
the  upper  six  dorsal  vertebrae.  It  commonly  interchanges  slips  with 
the  longissimus  dorsi,  and  is  sometimes  regarded  as  part  of  the 
erector  spinse. 

The  Erector  Spinse  (Fig.  293,  i)  is  the  great  muscle  filling  up 
the  hollow  at  the  back  of  the  sacrum  and  luixibar  vertebrse.  It 
arises  from  the  posterior  fifth  of  the  inner  lip  of  the  crest  of  the 
ilium,  from  the  ]3osterior  surface  of  the  sacrum,  from  the  spinous 
processes  of  the  three  or  four  lower  lumbar  vertebrae  ;  and  from  the 
aponeurosis  covering  the  muscle.  It  divides  before  its  insertion 
into  the  sacro-lumbalis  and  longissimus  dorsi  muscles.  In  the  loins 
its  aponeurosis  blends  with  the  '  fascia  lumborum '  or  posterior  seg- 
ment of  the  tendon  of  the  trans  versalis  abdominis  muscle  (v.  p.  262). 

The  Sacro-Lumbalis  (Fig.  293,  2)  the  smaller  and  more 
external  of  the  two  divisions,  passes  upwards  and  outwards  to  be 
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inserted  into  the  angles  of  the  six  lower  ribs,  and  is  directly  pro- 
longed upwards  by  the  two  following  muscles. 

The  Accessorius  (musculus 
accessorius  ad  sacro-lumbalem),  con- 
sisting of  muscular  slips  which  pass 
from  the  angles  of  the  six  lower 
ribs  internal  to  the  insertion  of 
the  sacro-lumbalis,  to  the  angles  of 
the  six  upper  ribs. 

The  Cervicalis  Ascendens 
(Fig.  293,  5),  arising  from  the 
angles  of  the  upper  five  ribs,  internal 
to  the  insertion  of  the  accessorius, 
and  being  inserted  into  the  posterior 
tubercles  on  the  transverse  processes 
of  the  third,  fourth,  fifth,  and  sixth 
cervical  vertebrae. 

The  Xiongissimus  Dorsi  (Fig. 
293,  3),  the  inner  division  of  the 
Erector  spinse,  has  two  sets  of 
insertions  ;  an  .  inner ^  by  tendinous 
slips  into  the  transverse  processes 
of  all  the  dorsal  vertebrae,  and  into 
the  articular  tubercles  of  the  lum- 
bar vertebrae ;  and  an  outer,  by  fleshy 
slips  into  the  ten  lower  ribs  between 
their  tubercles  and  angles,  and  into 
the  transverse  processes  of  the  lum- 
bar vertebrae.  It  is  prolonged  to 
the  neck  and  head  bv  two  muscles, 
the  transversalis  capitis  et  colli 
and  the  complexus,  both  of  which 


Fig.  293. — Fourth  and  fifth,  and  part  of  the  sixth  layer  of  the  muscles  of  the 

back  (from  Wilson) . 


the  erector 


1.  Common   origin  of 

spinse, 

2.  Sacro-lumbalis. 

3.  Longissimus  dorsi. 

4.  Spinalis  dorsi. 

5.  Cervicalis  ascendens. 

6.  Transversalis  cervicis. 

7.  Trachelo-mastoideus. 

8.  Complexus. 

9.  Transversalis  cervicis,  showing  its 

oriorin. 


10.  Semispinalis  dorsi. 

11.  JSemispinalis  colli. 

12.  Eectus  posticus  minor. 

13.  Eectus  posticus  major. 

14.  Obliquus  superior. 

15.  Obliquus  inferior. 

16.  Multifidus  spinse. 

17.  Levatores  costarum. 

18.  Intertransversales. 

19.  Quadratus  lumborum. 
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oriae  from  the  transverse  processes  of  tlie  five  or  six  upper  dorsal 
vertebrae  and  the  articular  processes  of  the  four  lower  cervical 
vertebrae. 

The  Transversalis  Capitis  et  Colli  is  divided  into  two 
portions,  the  higher,  called  transversalis  capitis  or  trachelo-mastoid, 
heing  inserted  into  the  mastoid  process  imder  cover  of  the  fore  part 
of  the  splenius  ;  the  lower,  called  transversalis  collie  passing  to  the 
2-)OSterior  tubercles  of  the  transverse  processes  of  the  3rd,  4th,  5th, 
and  6th  cervical  A'ertebrae,  internally  to  the  cervicalis  ascendens. 

The  Complexus,  having  the  same  origin  as  the  transversalis,  but 
lying  to  the  inner  side  of  it,  is  inserted  into  the  space  between  the 
superior  and  inferior  curved  lines,  on  the  inner  side  of  the  area  for 
the  superior  oblique.  It  is  pierced  by  the  great  occipital  and  third 
occipital  nerves. 

The  most  internal  and  superficial  part  of  the  complexus  has  been 
called  the  Biventer  Cervicis,  from  the  fact  that  it  consists  of  two 
lieshy  portions  or  bellies  with  an  intervening  tendon. 

The  erector  spinse,  Avith  its  continuations  upwards,  extends  the 
entire  spine  and  head  if  the  muscles  of  the  two  sides  act  together. 
Acting  singly,  they  lateralise  and  rotate  the  vertebrae. 

Occipital  Artery  (Fig.  294,  3). — The  second  j)ortion  of  the 
occipital  artery  is  now  exposed  in  its  course  between  the  muscles 
attached  to  the  occipital  bone.  It  has  been  seen  to  pass  under  the 
posterior  belly  of  the  digastricus,  and  disappear  beneath  the  sterno- 
mastoid,  splenius  capitis,  and  trachelo-mastoid,  to  reach  its  groove  in 
the  mastoid  portion  of  the  temporal  bone  internally  to  the  digastric 
groove.  Finally  it  crosses  the  superficial  aspect  of  the  superior 
oblique  and  complexus,  and  passes  to  the  back  of  the  scalp  between 
the  attachments  of  the  sterno-mastoid  and  trapezius.  The  great 
occipital  nerve,  which  has  a  similar  distribution,  pierces  the  com- 
plexus and  trapezius  to  reach  the  occiput.  The  branches  of  the 
artery  are  (1)  Muscular  to  the  sterno-mastoid,  splenius,  trachelo- 
mastoid,  and  digastricus  ;  (2)  Auricular  to  the  back  of  the  auricle, 
anastomosing  with  the  posterius  auricular  of  the  external  carotid  ; 
(3)  Meningeal,  through  the  foramen  lacerum  posterius  ;  (4)  Mastoid , 
piercing  the  mastoid  foramen  to  supply  the  mastoid  cells  and  dura 
mater  ;  (5)  Princeps  Cervicis,  which  rims  downwards  between  the 
comyjlexus  and  semispinalis,  supplying  both  and  anastomosing  with 
the  posterior  branches  of  the  vertebral  and  the  deep  cervical  branch  of 
the  superior  intercostal.  It  gives  off  a  small  superficial  cervical 
t\\\g  which  runs  superficially  to  the  complexus,  supplying  the 
trapezius  and  anastomosing  with  the  supjerfixial  cervical  branch 
of   the  transversalis  colli  ;    (6)   Suboccipital,   anastomosing  with 
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muscular  branches  of  the  vertebral  in  the  suboccipital  triangle ;  and 
(7)  Terminal  to  the  occipital  portion  of  the  scalp,  anastomosing 
with  the  temporal,  and  giving  a  small  parietal  twig  through  the 
parietal  foramen. 

The  Occipital  vein  usually  passes  deeply  beneath  the  complexus 
to  anastomose  with  the  vertebral  and  deep  cervical  veins.  Before 
leaving  the  cranium  it  communicates  with  the  lateral  sinus  through 
the  mastoid  foramen. 

[The  complexus  is  to  be  divided  transversely,  at  the  point  where 
the  great  occipital  nerve  pierces  it,  so  as  to  preserve  the  nerve  un- 
injured, and  the  muscle  should  be  dissected  up  from  the  condensed 
cellular  tissue  beneath  it  and  turned  outward.  The  small  muscles, 
with  the  vessels  and  nerves,  of  the  suboccipital  region  are  then  to  be 
dissected  out,  together  with  the  semispinals  muscle,  which  fills  the 
vertebral  groove  in  the  cervical  and  dorsal  regions.  All  vessels  and 
nerves  are  to  be  carefully  preserved.] 

Fifth  Layer  of  Muscles  (Fig.  294)  consists  of  the  two 
Posterior  Recti,  the  two  Obliqui,  and  the  Semispinalis  muscles. 
The  recti  and  obliqui  are  siqjplied  by  the  suboccipital  nerves,  and 
the  inferior  oblique  also  by  a  twig  from  the  posterior  division  of 
the  third  cervical.  The  semispinalis  is  supplied  by  the  internal 
branches  of  the  posterior  divisions  of  the  spinal  nerves. 

The  Rectus  Capitis  Posticus  Major  (Fig.  294,  8)  ames  from 
the  spinous  process  of  the  axis,  and  passes  obliquely  upward 
and  outward  beneath  the  cranial  attachment  of  the  superior  oblique, 
to  be  inserted  into  the  outer  part  of  the  inferior  curved  line  of  the 
occipital  bone,  and  into  a  small  portion  of  the  space  below  it. 

The  Rectus  Capitis  Posticus  Minor  (Fig.  294,  6)  is  placed 
close  to  the  median  line,  and  is  slightly  overlapped  by  the  pre- 
ceding muscle.  It  arises  from  the  posterior  tubercle  of  the  atlas, 
and  is  inserted  by  fleshy  fibres  into  the  space  below  the  inferior 
curved  line  on  the  occipital  bone,  close  to  the  median  line  and  to 
its  fellow  muscle  of  the  opposite  side. 

The  Obliquus  Inferior  (Fig.  294,  i8)  arises  from  the  spinous 
process  of  the  axis,  and  is  inserted  into  the  posterior  part  of  the 
extremity  of  the  transverse  process  of  the  atlas.  The  great  occipital 
nerve  turns  upwards  around  its  lower  border. 

The  Obliquus  Superior  (Fig.  294,  lo)  arises  from  the  trans- 
verse process  of  the  atlas,  and  is  inserted  into  the  outer  part  of  the 
interspace  between  the  superior  and  inferior  curved  lines  of  the 
occipital  bone,  the  attachment  being  separated  from  that  of  the  com- 
plexus by  an  oblique  ridge  joining  the  two  curved  lines.  The 


THE  VERTEBRAL  ARTERY. 


muscle  overlaps  the  rectus  major  above,  and  the  occipital  artery  runs 
along  its  upper  border.  It  is  less  oblique  in  direction  than  the  rectus 
major. 

Both  recti  muscles  and  the  superior  oblique,  acting  with  their 
fellows  of  the  opposite  side,  extend  the  head  at  the  occipito-atlantal 
joint,    and   the  rectus 

major,  owing  to  its  ob-  Fig.  294. 

lique  direction,  is  also  a 
rotator  of  the  atlanto- 
axial joint,  and  slightly 
of  the  occijDito-atlantal 
joint  when  acting  singly. 
The  inferior  oblique  is 
essentially  a  rotator  of 
the  atlanto-axial  joint ; 
and  the  superior  oblique 
extends  the  head  at  the 
occipito-atlantal,  and  may 
give  rise  to  very  limited 
movements  of  rotation 
and  lateral  inclination  at 
the  same  articulation.  It 
must  be  remembered  that 

the  motion  of  the  atlanto-axial  joint  is  purely  rotatory,  while  that 
of  the  occipito-atlantal  joint  is  mainly  in  the  direction  of  flexion  and 
extension,  with  a  small  range  of  rotation  and  lateral  flexion. 

The  Suboccipital  Triangle  (Fig.  294)  is  a  narrow  space 
covered  in  by  the  complexus,  and  bounded  on  its  three  sides 
by  the  Rectus  Capitis  Posticus  Major,  and  the  two  Obliqui ;  its 
floor  being  formed  by  the  posterior  arch  of  the  atlas  and  the  pos- 
terior occipito-atlantal  and  atlanto-axial  ligaments.  It  contains  the 
vertebral  artery  with  a  small  vein,  the  suboccipital  nerve,  and 
branches  of  these. 

The  Vertebral  Artery  (Fig.  294,  5)  ascends  through  the 
foramina  in  the  transverse  processes  of  the  six  upper  cervical 


Fig.  294. — Suboccipital  region  (drawn  by  J.  T.  Gray). 
1.  Occipital  artery  and  nerve  piercing       8.  Rectus  capitis  posticus  major 


trapezius. 

2.  Trapezius. 

3.  Occipital  artery. 

4.  Complexus. 

o.  Vertebral  artery. 

6.  Rectus  capitis  posticus  minor 

7.  Suboccipital  nerve. 


).  Great  occipital  nerve. 

10.  Obliquus  superior. 

11.  Semispinalis  colli. 

12.  Sterno-mastoideus. 
14.  Splenius  capitis. 

16.  Trachelo-mastoideus. 

18.  Obliquus  inferior. 
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vertebrae,  and,  having  perforated  the  atlas,  is  seen  in  the  sub- 
occipital triangle,  running  horizontally  inwards  in  the  groove 
behind  the  superior  articular  process  of  that  bone,  and  piercing  the 
posterior  occipito-atlantal  ligament  to  ascend  into  the  skull  through 
the  foramen  magnum.  It  gives  small  muscular  and  spinal  branches 
in  the  intervals  between  the  transverse  processes,  and  its  horizontal 
l^ortion  usually  gives  off  a  branch  to  supply  the  muscles  in  the 
suboccipital  region  and  anastomose  with  the  occipital  artery. 

The  Muscular  branches  of  the  vertebral  artery  will  be  found 
between  the  semispinalis  and  complexus,  supplying  the  adjacent 
muscles,  and  anastomosing  with  the  princeps  cervicis  of  the  occipital 
and  the  profunda  cervicis  of  the  superior  intercostal.  The  Spinal 
branches  behave  like  those  of  the  intercostal  and  lumbar  arteries, 
each  giving  off  anterior  and  posterior  branches  {rami  canalis)  to 
the  osseo-ligamentous  spinal  canal,  and  a  medullary  branch  (ramus 
spinalis)  which  is  conducted  to  the  spinal  cord  by  the  nerve-root 
and  anastomoses  with  the  anterior  and  posterior  spinal  arteries. 

The  Vertebral  vein  begins  by  one  or  two  small  tributaries  in  the 
neighbourhood  of  the  transverse  process  of  the  atlas,  and  gains  size 
in  its  passage  through  the  vertebrarterial  canal  by  receiving  spinal 
and  muscular  tributaries.  It  escapes  from  the  foramen  in  the 
transverse  process  of  the  sixth  vertebra,  and  ends  in  the  subclavian 
vein.  An  accessory  vertebral  vein  usually  occupies  the  foramen  in 
the  transverse  process  of  the  seventh  vertebra.  . 

The  posterior  division  of  the  Suboccipital  Nerve  (Fig.  294,  7) 
(1st  cervical)  emerges  between  the  occiput  and  atlas,  and  generally 
beneath  the  vertebral  artery.  It  is  of  small  size,  and  supplies 
branches  to  the  recti  and  obliqui  muscles,  one  to  the  complexus, 
and  a  communicating  branch  to  the  great  occipital. 

The  Great  Occipital  Nerve  (Fig.  294,  9)  is  the  internal 
branch  of  the  posterior  division  of  the  second  cervical  nerve,  and 
leaves  the  vertebral  canal  between  the  atlas  and  axis.  It  winds 
below  the  inferior  oblique,  giving  a  branch  to  the  complexus,  and 
communicating  with  the  suboccipital  nerve  ;  it  then  turns  upward 
to  pierce  the  complexus  and  trapezius  muscles,  and  supply  the  skin 
of  the  occipital  region  as  far  as  the  lambdoid  suture.  The  external 
branch  of  the  posterior  division  of  the  second  nerve  supplies  the 
splenius,  complexus,  and  trachelo-mastoid  muscles. 

The  posterior  division  of  the  third  nerve  often  gives  an  internal 
branch,  the  third  occipital,  which  takes  the  same  direction  as  the 
great  occipital  nerve,  but  runs  to  the  inner  side  of  this  and  com- 
municates with  it.  The  external  branch  joins  and  is  distributed 
with  the  corresponding  branch  of  the  second  nerve.     The  posterior 
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divisions  of  the  remaining  cervical  nerves  divide  into  external  and 
internal  branches.  The  external  branches  supply  the  cervicalis 
ascendens  and  trans versalis  capitis  et  colli  :  the  internal  are  distri- 
buted to  the  deeper  and  more  internal  muscles,  and  give  off 
cutaneous  filaments  (those  from  the  4th  and  5th  of  large  size)  to 
the  integument  over  the  posterior  spinal  muscles. 

The  Deep  Cervical  Artery  lies  upon  the  semispinalis  colli 
muscle,  and  is  exposed  when  the  complexus  is  reflected.  It  is  the 
posterior  branch  of  the  superior  intercostal  artery  (p.  458),  and 
reaches  the  back  of  the  neck  by  passing  between  the  transverse 
process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib. 
It  supplies  the  deep  muscles,  anastomosing  with  the  muscular 
branches  of  the  vertebral,  and  with  the  princeps  cervicis  of  the 
occipital  artery.  There  is  thus  established  between  the  carotid  and 
subclavian  arteries  a  communication  which  would  enlarge  after 
ligature  of  the  common  carotid  artery. 

The  Semispinalis  (Fig.  293)  is  divided  into  the  semispinalis  colli 
and  semispinalis  dorsi,  and  lies  between  the  complexus  and  the 
multifidus  spinse. 

Semiqnnalis  colli  (ii)  arises  from  the  transverse  processes  of  the 
six  upper  dorsal  vertebrae  and  the  articular  processes  of  the  four 
lower  cervical  vertebrae,  and  is  inserted  into  the  spines  of  the 
cervical  vertebrae  from  the  2nd  to  the  5th  inclusive. 

Semispinalis  dorsi  (lo)  arises  from  the  transverse  processes  of  the 
dorsal  vertebrae  from  the  sixth  to  the  tenth  inclusive,  and  is 
inserted  into  the  spinous  processes  of  the  lower  two  cervical  and 
upper  four  dorsal  vertebrae.  Both  segments  are  supplied  by  the 
posterior  divisions  of  the  cervical  nerves. 

Spinal  Nerves  (Fig.  295). — The  Posterior  Divisions  of  all  the 
spinal  nerves  (with  the  exce]3tion  of  the  first  cervical,  and  fourth 
and  fifth  sacral,  and  the  coccygeal)  subdivide  into  internal  and 
external  branches,  which  supply  all  the  muscles  of  the  back,  and 
give  the  following  cutaneous  branches  : — 

The  Internal  branch  of  the  2nd  and  sometimes  that  of  the  3rd 
cervical  nerves  supply  the  jkyi^  of  the  occiput,  and  those  of  the 
lower  five  cervical  and  upper  six  dorsal  nerves  become  cutaneous 
near  the  spinous  processes. 

The  External  branches  of  the  flower  six  dorsal  and  of  the  upper 
three  liimBaFlierves  become  jcutaneous  at  an  oblique  line  corre- 
sponding to  the  margin  of  the  aponeurosis  of  the  latissimus  dorsi. 

The  External  branches  of  the  ujDper  sacral  nerves  become  cuta- 
neous near  the  median  line.  The  fourth  and  fifth  sacral  nerves  are 
very  small  and  join  with  the  coccygeal  nerve. 
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The  Coccygeal  nerve  emerges  from  the  lower  end  of  the  vertebral 
canal  and  is  distributed  over  the  coccyx. 

The  Posterior  Divisions  of  the  Intercostal  and  Lumbar 
Arteries  divide  like  the  nerves  into  spinal  and  muscular  branches, 
and  the  latter  into  internal  and  external  branches,  "svhich  accompany 
the  nerves  to  the  muscles  of  the  back. 

The  Spinal  hranches  supply  the  spinal  canal  by  anterior  and 
posterior  rami  canalis;  and  the  spinal  cord  and  its  membranes  by 
the  medullary  twigs  or  rami  spinalis.  The  latter  reach  the  cord  by 
accompanying  the  nerve-roots,  and  hence  follow  a  course  which 
becomes  longer  and  more  vertical  as  the  organ  approaches  the  lower 
end  of  the  column,  a  fact  that  may  help  to  explain  the  occasional 
development  of  spinal  paraplegia  in  old  persons,  when  the  vis  a 
tergo  of  circulation  is  impaired. 

The  Sixth  Layer  of  Muscles  (Fig.  293)  consists  of  the  Inter- 
spinales,  Intertransver-sales,  ^Midtifidus  Spinse,  Levatores  Costarum, 
and,  in  the  dorsal  region,  the  Eotatores  Spinae.  These  are  all 
sup-plied,  by  the  internal  branches  of  the  posterior  division  of  the 
spinal  nerves. 

The  position  of  the  Interspinales  and  Intertransversales  is  suffi- 
ciently indicated  by  their  names.  They  are  double  in  the  cervical 
region,  but  are  ill-marked  in  the  dorsal  region. 

The  Multifidus  Spinas  (i6)  fills  up  the  vertebral  groove 
beneath  the  erector  spinae.  It  arises  from  the  articular  processes  of 
the  cervical  and  lumbar  vertebrae,  and  from  the  transverse  processes 
of  the  dorsal  vertebrae  and  sacrum  ;  and  is  inseded  into  the  spinous 
processes  of  all  the  vertebrae  except  the  atlas.  Its  fibres  extend, 
lateralise,  and  rotate  the  cer^-ical  and  dorsal  vertebrae ;  but  only 
extend  and  lateralise  in  the  lumbar  region. 


Fig.  29o. — The  nei^es  of  the  back  (from  Hirschfeld  and  Leveille). 
1.  Great  occipital  nerve.  20.  Sacro-lumbaUs. 


21.  Teres  minor. 

22.  Erector  spin*. 

23.  Teres  major. 

24.  Lateral  cutaneous  of  last  dorsal. 

25.  Latissinius  dorsi. 

26.  Obliquus  intemus. 

27.  Longissimus  dorsi. 

28.  Lateral  cutaneous  of  first  lumbar. 

29.  Posterior  division  of  first  lumbar. 

30.  of  sacral  nerves. 

31.  ,,  of  fifth  lumbar. 

32.  Gluteus  maximus. 

33.  Obliquus  extemus. 

35 .  Lateral  cutaneous  of  last  dorsal. 
37.  of  first  lumbar. 


4  &  5.  Splenius  capitis. 
6.  Great  occipital  nerve. 
7  &  8.  Small  occipital  nerve. 
9.  Stemo-mastoideus. 

10.  Semispinahs  colli. 

11.  Superficial  cervical  nerve. 

12.  Levator  anguh  scapulte  (cut). 

13.  Eighth  cervical  nerve. 

14.  Stemo-mastoid  (cut). 

15.  Trapezius. 

16.  Trachelo-mastoideus. 

17.  Deltoid. 

18.  Transversalis  colH. 

19.  Infra- spinatus. 
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The  Eotatores  Spi7icB  consist  of  deep  fibres  beneath  the  multifidus 
in  the  dorsal  region ;  they  pass  from  the  root  of  each  transverse 
process  to  the  lamina  of  the  vertebra  above.  There  appears  to  be 
no  advantage  in  regarding  them  as  distinct  from  the  multifidus. 

The  Levatores  Gostarum  are  fan-shaped  muscles  one  to  each  rib, 
each  passing  between  the  extremity  of  the  transverse  process  of  the 
vertebra  above  and  the  upper  border  of  the  rib  below,  externally  to 
the  tubercle.    They  are  muscles  of  inspiration. 

The  Spinal  Cord  and  Membranes. 

[To  open  the  spinal  canal,  the  remains  of  the  muscles  of  the  back 
should  be  cleared  away  as  far  as  possible,  when  some  part  of  the 
plexus  of  dorsi-spinal  veins  may  be  seen  upon  the  vertebrae.  A 
block  then  being  placed  beneath  the  thorax  so  as  to  make  the  dorsal 
region  prominent,  a  cut  is  to  be  made  with  the  saw  on  each  side  of  the 
middle  line,  so  as  to  divide  the  lamina)  of  the  vertebrse  as  far  out  as 
possible.  Two  or  three  of  the  arches  being  now  removed  with  the 
chisel,  the  point  of  a  spine-chisel  or  rachet  is  to  be  introduced  into 
the  canal,  and  the  instrument  carefully  hammered  through  the  arches 
of  the  vertebrae  for  the  whole  length  of  the  spine,  except  the  upper 
two  cervical  vertebrae.  The  operation  being  repeated  on  the  opposite 
side,  the  arches  can  be  removed  with  the  bone-forceps,  and  the  canal 
will  be  thoroughly  opened.  On  the  inner  surface  of  the  arches  will 
be  seen  the  ligamenta  suhflava,  which  are  described  with  the  other 
vertebral  ligaments,  (p.  637).] 

Upon  opening  the  Spinal  Canal  some  loose  tissue  and  fat 
will  be  seen,  together  with  a  plexus  of  veins. 

The  Spinal  Veins  correspond  to  the  intra-cranial  sinuses,  and 
consist  of  vessels  which  surround  the  theca  vertebralis,  occupying 
a  space  between  the  dura  mater  and  periosteum  of  the  spinal 
canal,  and  communicating  through  the  intervertebral  foramina,  with 
the  vertebral  veins  in  the  neck,  the  intercostal  in  the  back,  the 
lumbar,  ilio-lumbar  and  sacral  in  the  loins  and  sacral  region.  They 
may  be  divided  into  two  intercommunicating  sets,  anterior  and 
posterior,  the  posterior  mainly  longitudinal  in  direction,  the  anterior 
consisting  of  two  longitudinal  trunks  joined  together  opposite  the 
middle  of  the  body  of  each  vertebra  by  a  transverse  branch  which 
receives  the  vena  basis  vertebrae.  They  receive  the  medulli-spinal 
veins  which  surround  the  cord  between  the  pia  mater  and  arach- 
noid, and  they  are  continuous  above  at  the  foramen  magnum  with 
the  occipital  sinuses. 

The  Dura  Mater  of  the  Cord  is  a  fibro-serous  membrane  like 
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and  continuous  with  that  of  the  brain,  but  differs  from  it  (1)  in 
not  serving  as  a  periosteum  to  the  bones  in  which  it  lies,  (2)  in 
the  absence  of  venous  sinuses  be- 
tween its  lamina),  and  (3)  in  not 
sending  prolongations  into  the 
tissures  of  the  nerve  centre.  Jt 
is  connected  to  the  pia  mater 
by  fine  filaments  of  connective 
tissue,  and  by  lateral  tooth-like 
processes  {ligamenta  denticulata) , 
which  are  attached  to  the  sides  of 
the  cord  opposite  the  interval  between  the  anterior  and  posterior 
roots  of  each  nerve  (Fig.  296,  7). 

The  dura  mater  is  continuous  above  with  that  of  the  brain  at 
the  foramen  magnum,  and  terminates  below  in  a  cul  de  sac  about 
the  middle  of  the  sacrum,  but  is  continued  to  the  coccyx  as  a 
fibrous  cord. 

By  removing  the  transverse  processes  of  two  or  three  of  the  dorsal 
vertebrae,  tubes  of  dura  mater  may  be  traced  upon  each  of  the 
nerve  roots  to  the  intervertebral  foramina.  They  are  attached  by 
connective  tissue  to  the  margins  of  the  foramina,  and  eventually 
become  lost  upon  the  perineurium. 

[By  opening  one  of  the  tubes  of  dura  mater,  the  position  of  the 
ganglion  upon  the  posterior  root  in  the  intervertebral  foramen  will 
be  seen.  The  cord  is  next  to  be  removed  by  carrying  the  knife 
along  the  outside  of  the  dura  mater  so  as  to  divide  the  nerves  as  far 
out  as  possible  ;  those  which  have  been  thoroughly  exposed  by  the 
dissection  being  severed  beyond  the  ganglion.  The  cord  attaching 
ihe  dura  mater  to  the  coccyx  is  lo  be  divided,  and  the  sacral  nerves 
cut  as  long  as  possible,  and  lastly  the  dura  mater  divided  trans- 
versely at  the  level  of  the  axis.  The  cord  when  removed  is  to  be 
laid  out  on  a  table  with  the  posterior  surface  uppermost,  and  the 
opportunity  may  be  taken  ot*  examining  the  anterior  spinal  veins  in 
the  vertebral  canal.] 

The  anterior  surface  of  the  spinal  cord,  when  removed  from  the 
body,  may  be  distinguished  from  the  posterior  by  the  following 
characters 

1.  By  a  bright  shining  cord  (linea  splendens)  running  opposite 
the  anterior  median  fissure. 

Fig.  296. — Transverse  section  of  the  spinal  cord  and  its  membranes  (from 
Hirschfeld  and  Leveille). 

1,  2.  Dura  mater,  fibrous  and  serous      ,5.  Subarachnoid  space. 

laj'ers.  6.  Anterior  root  of  nerve. 

3.  Arachnoid.  7.  Ligamentum  denticulatum. 

4.  Subdural  space.  8.  Ganglion  on  posterior  root  of  nerve. 
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2.  By  the  presence  of  a  single  spinal  artery,  instead  of  two  as  on 
the  posterior  surface. 

3.  By  the  smaller  and  non-ganglionic  anterior  nerve  roots. 

4.  By  the  absence  of  the  narrow  median  columns  of  Goll,  seen  on 
either  side  of  the  posterior  surface  in  the  upper  part  of  the  cord. 

The  Araclinoid  (Fig.  296,  2)  is  a  delicate  transparent  mem- 
brane of  connective  tissue,  separated  from  the  inner  surface  of  the 
dura  mater  by  the  subdural  space,  and  from  the  pia  mater  by  the 
subarachnoid  space.  It  is  pierced  by  the  nerve  roots  and  by  the 
ligamenta  denticulata.  It  was  formerly  described  as  consisting  of  a 
parietal  and  a  visceral  layer.  The  parietal  layer,  lining  the  inner 
surface  of  the  dura  mater,  is  now  regarded  as  the  epithelium  of 
that  membrane  ;  the  arachnoid  proper  loosely  invests  the  spinal 
cord,  and  gives  sheaths  to  the  several  nerves.  The  space  between 
the  two  layers  of  the  arachnoid,  or  rather  between  the  dura  mater 
and  the  arachnoid,  was  formerly  called  the  sac  of  the  arachnoid,  but 
is  now  usually  described  as  the  subdural  space. 

The  Subarachnoid  Space  (Fig.  296,  5)  lies  between  the  visceral 
layer  of  the  arachnoid  and  the  pia  mater  of  the  spinal  cord,  and  is 
of  considerable  extent ;  it  can  be  shown  by  lifting  up  the  arachnoid 
with  forceps,  or  by  inserting  a  blow-pipe  and  forcing  air  beneath 
the  membrane.  This  space  is  filled  with  fluid  and  crossed  by  fine 
trabeculse  and  membranous  expansions  of  delicate  connective  tissue. 
It  communicates  with  the  serous  spaces  of  the  brain  by  three 
openings,  one  in  the  posterior  serous  wall  of  the  fourth  ventricle 
(foramen  of  Monro),  and  one  in  each  lateral  recess  of  the  same 
space  ;  and  by  this  means  the  cerebral  fluid  may  escape  into  the 
spinal  canal  when  the  intracranial  pressure  is  increased. 

[The  cord  is  to  be  turned  over  so  as  to  expose  its  anterior  surface, 
and  an  incision  is  to  be  made  through  the  dura  mater  to  expose  the 
arachnoid  and  subarachnoid  space,  as  was  done  behind.  The  pia 
mater  is  then  to  be  examined  both  on  the  front  and  back  of  the 
cord.] 

The  Pia  Mater  encloses  the  spinal  cord,  giving  prolongations 
upon  the  roots  of  the  nerves.  It  is  continuous  with  the  pia  mater  of 
the  brain,  but  is  less  vascular.  It  sends  processes  into  the  anterior 
and  posterior  median  fissures  of  the  cord,  and  at  the  termination  of 
the  spinal  cord  is  prolonged  upon  the  filum  terminale.  It  is  thickened 
opposite  the  anterior  median  fissure  to  form  the  linea  splendens. 

The  Ligamenta  Denticulata  (Fig.  297,  16)  are  found  on 
each  side  of  the  cord,  between  the  anterior  and  posterior  roots  of 
the  nerves.  They  comprise  a  series  of  twenty-one  or  twenty-two 
serrations,  connected  with  the  pia  mater  between  the  anterior  and 
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posterior  nerve  roots,  and  with  the  inner  surface  of  the  dura  mater 
midway  between  the  apertures  of  exit  for  the  nerves,  each  denticu- 
lation  being  covered  by  a  funnel-shaped  sheath  of  arachnoid.  They 
serve  to  sling  the  cord  and  secure  it  from  shocks. 

The  Anterior  Spinal  Artery  and 
the  two  Posterior  Spinal  Arteries 
may  be  traced  npon  the  cord,  if 
well-injected.  They  are  branches 
of  the  vertebral  arteries,  the  an- 
terior being  formed  by  the  junction 
of  a  branch  from  each  side  (p.  664). 
The  arteries  ramify  in  the  pia  mater, 
anastomosing  with  the  spinal  bran- 
ches of  the  vertebral,  intercostal, 
lumbar,  ilio-lumbar  and  sacral  ves- 
sels, which  enter  the  vertebral  canal 
through  the  intervertebral  fora- 
mina, and  pass  to  the  cord  along 
the  nerve  roots. 

The  Veins  of  the  cord  {mediilli- 
sjjinal)  are  small  and  tortuous, 
forming  an  irregular  network,  but 
one  branch  larger  than  the  rest 
accompanies  the  anterior  spinal 
artery.  They  communicate  with 
the  spinal  veins  by  branches  that 
run  with  the  nerves  to  the  interver- 
tebral foramina,  and  above  join  the 
inferior  cerebellar  vein  or  the  in- 
ferior petrosal  sinus. 

The  Spinal  Cord  (Figs.  297, 


Fig.  297. — Fourth  ventricle  and  upper  part  of  spinal  cord  and  membranes.  The 
posterior  roots  of  the  nerve  are  removed  on  the  left  side  (from  Hirschfeld 
and  Leveille). 


1.  Corpora  quadrigemina. 

2.  Fillet  of  the  oliv^ary  body. 

3.  Processus  a  cerebello  ad  testem. 

4.  Processus  a  cerebello  ad  pontem. 

5.  Processus  a  cerebello  ad  medullum. 

6.  Anterior  wall  of  fourth  ventricle. 

7.  Glosso-pharyngeal  nerve. 

8.  Pneumo-gastric  nerve. 

9.  Spinal- accessory  nerve. 

10.  Processus    clavatus  continuous 

below  with  column  of  Goll. 

11,  11.  Anterior  divisions  of  spinal 

nerves. 


H. 


12,  12.  Ganglia  of  nerves. 

13,  13.  Posterior  divisions  of  spinal 

nerves. 

14, 14.  Posterior  roots  of  spinal  nerves. 

15.  Line  of  origin  of  posterior  roots  of 

left  side.  Within  this  lies  the 
column  of  Burdach,  and  in  the 
upper  part  of  the  cord,  the 
column  of  Goll. 

16,  16.  Ligamentum  denticulatum. 

17,  17.  Anterior  roots  of  spinal  nerves. 

18.  Dura  mater. 


U  U 
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300)  is  a  continuation  of  the  medulla  oblongata  into  the  spinal 
canal,  and  extends  from  tlie  foramen  magnum  to  the  lower  border, 
of  the  first  lumbar  vertebra.  It  is  from  16  to  18  inches  long,  and 
weighs  about  an  ounce  and  a  half.  In  shape  it  is  sub-cylindrical, 
and  presents  two  enlargements,  both  flattened  somewhat  from  before 
backwards  : — the  upper,  or  brachial  enlargement,  corresponding  to 
the  five  lower  cervical  and  first  dorsal  vertebrae ;  and  the  lower,  or 
lumbar  enlargement^  extending  from  the  upper  border  of  the  10th 
dorsal  vertebra  to  the  middle  of  the  first  lumbar  vertebra,  where 


Fig.  298. 


the  cord  narrows,  like  the  end  of  a  cigar,  into  the  comis  terminalis, 
and  is  prolonged  as  a  slender  thread,  the  filum  terminale,  into  the 
sacral  canal  in  the  midst  of  the  cauda  equina.  The  brachial 
enlargement  gives  origin  to  the  nerves  of  the  upper  extremities, 
the  lumbar  enlargement  to  those  of  the  lower  extremities. 

The  cord  presents  an  anterior  median  fissure,  which  extends  into 


Fig.  298. — Diagram  of  the  tracts  and  columns  of  the  spinal  cord  in  the  cervical 

region  (Gowers). 


1 .  Anterior  horn  of  grey  matter. 

2.  Posterior  horn. 

3.  Caput  cornu  posterioris. 

4.  Central  grey  matter. 

5.  Anterior  (white)  commissure. 

6.  Posterior  (gre)')  commissure. 

7.  Central  canal. 

8.  Anterior  nerve  root. 

9.  Posterior  nerve  root. 

10.  Direct  pyramidal  tract  |  Anterior 

11.  Anterior  root  zone ... .  1  column. 


12.  Mixed  zone   \ 

13.  Crossed  pyramidal  tract  j 

I4r.  Superficial  sensory  tract  |  Lateral 

15.  Direct  cerebellar  tract,  /  column. 

16.  Lateral  reticular  for^ 

mation  , 

17.  Tract  of  Burdach.  Postero-lateral 

column. 

18.  Tract  of  Groll.  Postero-mesial 

column. 
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I  it  for  about  one-third  of  its  thickness,  and  can  be  opened  up  ;  a 
I  ijosterior  median  fissure^  somewhat  deeper,  which  also  admits  a  pro- 
longation of  pia  mater,  but  cannot  be  opened  ;  and  on  each  side  an 
antero-lateral  line  and  a  postero-lateral  groove  corresponding  respec- 
tively to  the  line  of  attachment  of  the  anterior  and  ]3osterior  roots 
I   of  the  spinal  nerves,  and  dividing  each  half  of  the  cord  into  anterior, 

Fig.  299. 


lateral  and  posterior  columns.  The  last  is  further  sub-divided,  most 
distinctly  in  the  cervical  region,  by  a  longitudinal  fissure  of  small 
depth  into  loostero-lateral  column,  or  Column  of  Burdach  (Fig.  298, 
17),  and  8i  postero-mesial  column  or  Column  of  Goll  (Fig.  298,  18). 

The  anterior  roots  of  the  nerves  emerge  at  the  antero-lateral  line, 
marking  off  the  anterior  column  from  the  lateral  column.    At  the 


Fig.  299. — Diagram  illustrating  the  paths  probably  taken  by  the  fibres  of  the 
nerve-roots  on  entering  the  spinal  cord  (Schafer). 


a.m.f.  Anterior  median  fissure. 
p.m.f.  Posterior  median  fissure. 
CO.  Central  canal. 

S.R.  Substantia  gelatinosa  of  Ro. 
lando. 

a, a.  Funiculi  of  anterior  nerve  root. 


p.  Funiculus  of  posterior  root  of  a 
nerve.  By  following  the  fibres 
1,  2,  3,  &c.  their  course  through 
the  grey  matter  of  the  spinal 
cord  may  be  traced. 
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Fig.  300. 


bottom  of  the  median  fissures  are  the 
anterior  and  posterior  commissures. 

The  Spinal  Nerves  (Fig.  297) 
are  thirty-one  in  number  on  each 
side  of  the  cord.  Each  nerve  has 
been  seen  to  arise  by  two  roots,  the 
posterior  (except  in  the  first  nerveX^ 
being  larger  than  the  anterior.  The 
posterior  roots  have  each  a  ganglion, 
which  is  generally  ^^l^^^^  the 
intervertebral  foramen  ;  and  imme- 
diately beyond  the  ganglion,  the 
anterior  or  motor  and  posterior  or 
sensory  roots  unite  to  form  a  spinal 
nerve  of  mixed  endowments. 

The  first  and  second  cervical, 
with  the  sacral  and  coccygeal  nerves, 
are  exceptions  to  the  general  rule 
as  regards  the  position  of  the 
ganglia.  The  ganglia  of  the  upper_ 
two  cervical  nerves  lie__upon_  the 
arches  of  the  atlas  and  axis,  at 
which  point  the  roots  of  the  nerves 
unite.  The  ganglia  of  the  sacral 
and  coccygeal  nerves  are  within  the 
sacral  canal. 

Each  spinal  nerve  divides  into  an 
anterior  and  a  posterior  trunk,  the 
anterior  being  the  larger  throughout, 
except  in  the  1st  and  2nd  cervical 
nerves,  Avhere  they  are  of  smaller 
size  than  the  posterior.  The  majority 
of  the  sjDinal  nerves  divide^ 
outside  the  intervertebral  foramina^ 
'But  in  the  first  cervical,  the  last 
sacral,  and  the  coccygeal  nerves, 
the  division  takes  place  within 
the  dura  mater  ;   and  the  upper 


Fig.  300.-  The  cauda  equina,  seen  from  behind  (from  Hirschfeld  and  Leveille). 

1.  Root  of  12th  dorsal  nerve.  4.  Fourth  sacral  nerve. 

2.  Dura  mater  laid  open.  5.  Fifth  and  sixth  sacral  nerves. 

3.  Filum  terminale. 
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four  sacral  nerves  divide  inside  the  sacral  canal,  the  anterior  and 
posterior  trunks  emerging  at  the  anterior  and  posterior  sacral 
foramina.  Each  anterior  branch  is  connected  to  the  sympathetic 
chain  by  one  or  two  slender  filaments. 

In  a  transverse  section  (Fig.  296)  the  spinal  cord  will  be 
found  to  consist  of  white  nervous  matter,  enclosing  two  symmetrical 
grey  crescents.  The  convexities  of  these  are  turned  towards  one 
another  and  connected  together  by  two  slender  commissures ,  which 
lie  at  the  bottom  of  the  anterior  and  posterior  median  fissures. 

Each  crescent  terminates  in  front  and  behind  by  expansions 
called  cornua.  The  anterior  cormia  are  the  larger,  but  do  not, 
reach  to  the  periphery  of  the  cord  ;  while  the  slender  posterior 
cornua  are  closely  connected  with  the  posterior  roots  of  the  spinal 
nerves  in  the  lateral  fissure.  A  small  central  canal  (canal  of 
Stilling)  exists  throughout  the  cord,  and  communicates  above  with 
the  lower  angle  of  the  fourth  ventricle  of  the  brain  (Fig.  298,  7). 
The  anterior  or  white  commissure  passes  in  front  of  this,  the 
posterior  or  grey  commissure  behind. 

It  is  impossible  for  the  student  in  his  ordinary  dissection  to 
investigate  the  minute  anatomy  of  the  spinal  cord,  and  he  is 
therefore  referred  to  works  on  histology  for  fuller  details.  The 
tracts  of  the  white  fibres  in  the  cord,  as  recognised  by  physiolo- 
gists, are  shown  diagrammatically  in  Fig.  299. 
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DISSECTION  OF  THE  BRAIN. 

Before  dissecting  the  Membranes  or  Vessels  of  the  Brain,  it 
will  be  well  to  recognise  the  several  parts  of  the  Encephalon,  as 
this  will  assist  the  student  in  following  the  description. 

The  Encephalon  consists  of  the  Cerebrum^  the  Mid-Brain,  the 
Cerebellum,  and  the  Medulla  Oblongata ;  connected  together  by  a 
commissural  structure  called  the  Pons  Varolii.  The  Cerebrum  forms 
the  greater  part  of  the  mass  of  the  Encephalon,  and  is  incompletely 
divided  by  a  vertical  median  fissure  into  two  symmetrical  hemi- 
spheres, which  are  united  by  a  large  transverse  commissure  called 
the  corpus  callosum.  The  Mid-Brain  lies  between  the  cerebrum  and 
the  pons  Varolii,  and  comprises  the  crura  cerebri  and  corpora  quadri- 
(jemina.  The  Cerebellum  lies  beneath  the  hinder  part  of  the  Cerebral 
hemispheres,  and  is  attached  by  peduncles  to  the  Cerebrum  and 
Medulla  Oblongata.  The  Medulla  Oblongata  forms  •  kind  of  stem 
to  the  Cerebrum  and  Cerebellum,  and  passes  downwards  to  the 
vertebral  canal  to  become  continuous  with  the  spinal  cord.  The 
Pons  Varolii  consists  of  a  set  of  transverse  fibres,  commissural 
between  the  two  halves  of  the  cerebellum,  and  a  set  of  longitudinal 
fibres  passing  between  the  medulla  and  the  rest  of  the  encephalon. 
These  parts  will  be  readily  recognised  by  referring  to  Fig.  305. 

The  average  weight  of  the  brain  in  the  adult  is  48  ounces,  in  the 
female  43^  ounces  (Boyd).  The  j^roportion  to  the  rest  of  the  body 
averages  1  to  36 '5,  and  is  practically  the  same  in  the  two  sexes. 

[The  brain  is  to  be  placed  in  a  plate  with  the  base  upward,  for 
the  examination  of  the  membranes  and  the  dissection  of  the  vessels.] 

The  Membranes  of  the  Brain  are  the  Dura  Mater,  the  Arach- 
noid, and  the  Pia  Mater. 

The  Dura  Mater  has  been  already  seen^  as  a  fibro-serous  mem- 
brane lining  the  skul],  supporting  the  meningeal  vessels,  forming 
the  rigid  walls  of  the  venous  sinuses,  and  giving  off  processes  sepa- 
rating the  hemispheres  of  the  brain  from  each  other,  and  the  hinder 
part  of  the  cerebrum  from  the  cerebellum  (p.  403). 


j  THE  MEMBRANES  OF  THE  BRAIN.  663 

i 

The  Arachnoid  is  a  serous  membrane,  which  was  formerly  de- 
scribed as  consisting  of  two  layers — loarietal  and  visceral.  The 
term  '  Arachnoid '  is  now  limited  to  the  latter,  and  the  former  is 
regarded  as  the  epithelial  layer  of  the  dura  mater. 

The  Arachnoid  is  a  connective  tissue  membrane  more  or  less 
closely  related  to  the  subjacent  pia  mater,  but  differing  from  it  in 
passing  from  one  convolution  to  another  without  dipping  into  the 
sulci.  It  is  prolonged  into  the  great  longitudinal  fissure  between 
the  hemispheres  of  the  cerebrum,  nearly  as  far  as  the  corpus  callo- 
sum,  and  may  be  traced  over  the  base  of  the  cerebrum,  to  the  cere- 
bellum and  medulla  oblongata,  ensheathing  the  various  cranial 
nerves,  and  becoming  continuous  with  the  arachnoid  of  the  spinal 
cord  at  the  foramen  magnum. 

The  arachnoid  j)resents  minute  villous  processes,  some  of  which 
tend  to  undergo  hypertrophy  and  to  cause  absorption  of  the  super- 
jacent dura  mater  and  bone  ;  they  are  then  known  as  Pacchionian 
bodies.  It  is  separated  from  the  dura  mater  by  the  subdural  space, 
and  from  the  pia  mater  by  the  subarachnoid  space,  but  is  connected 
with  both  membranes  by  delicate  fibrous  trabeculae. 

The  Subarachnoid  Space  is  occupied  by  a  considerable  quantity 
of  cerebro-spinal  fluid,  aiji^i  communicates  with  the  cerebral  ventricles 
and  the  subarachnoid  space  of  the  cord.  It  is  hirgest  at  the 
base  of  the  brain,  in  front  of  and  behind  the  pons  Varolii,  and 
serves  as  a  kind  of  water  cushion  to  the  nerve  centres. 

The  Anterior  Bnharachnoid  Space  (diamond-shaped  space)  is  im- 
mediately in  front  of  the  pons  Varolii,  and  is  formed  l)y  the  stretching 
of  the  arachnoid  from  one  temporo-sphenoidal  lobe  of  the  cerebrum 
to  the  other,  as  far  forward  as  the  optic  commissure. 
^  The  Posterior  Subarachnoid  Space  will  be  found  behind  the  pons 
and  beneath  the  cerebellum.  This  is  continuous  with  the  sub- 
arachnoid space  of  the  spinal  cord,  and  communicates  with  the 
interior  of  the  brain  by  means  of  a  central  aperture  in  the  fourth 
ventricle,  the  foramen  of  Magendie,  and  two  lateral  iipertures,  one 
at  each  lateral  recess  of  the  same  ventricle. 

The  Pia  Mater  is  a  vascular  membrane  closely  investing  the 
surface  of  the  brain,  passing  into  the  sulci  between  the  convolu- 
tions, and  is  continued  into  the  interior  through  the  transverse 
fissure  in  the  form  of  a  triangular  fold  called  the  velum  inter- 
positum,  which  will  be  subsequently  examined.  It  becomes  more 
tough  and  fibrous  as  it  approaches  the  spinal  cord,  and  while 
investing  the  latter  its  vascularity  almost  entirely  disappears. 

[The  arachnoid  is  to  be  removed  from  the  arteries  at  the  base  of 
the  brain,  and  these  are  to  be  cleaned  and  their  branches  followed. 
It  will  now  be  possible  to  show  the  longitudinal  fissure  between  the 
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two  frontal  lobes  of  the  cerebrum  more  clearly  than  before,  and  also 
the  fissure  of  Sylvius  between  the  frontal  and  temporo-sphenoidal 
lobes  of  each  side.] 

The  Arteries  of  the  Brain  (Fig.  301)  are  derived  from  four 
great  trunks — -the  two  vertebral  and  the  two  internal  carotid  arteries. 

The  Vertebral  Artery  (i)  has  been  seen  as  a  branch  of  the 
subclavian  artery,  and  has  been  traced  through  the  transverse  pro- 
cesses of  the  cervical  vertebrae  to  the  atlas.  The  artery  pierces  the 
posterior  occipito-atloid  ligament  and  the  dura  mater  between  the 
occiput  and  the  atlas,  and  enters  the  skull  through  the  foramen 
magnum  by  the  side  of  the  medulla  oblongata.  At  the  lower 
border  of  the  pons  Varolii  the  two  vertebrals  unite  to  form  the 
Basilar  Artery  (6),  which  passes  along  the  middle  line  of  the 
pons  to  bifurcate  at  its  anterior  border  into  the  right  and  left 
posterior  cerehral  arteries  (8). 

The  Branches  of  the  Vertebral  Artery  are  : — 

1.  A  small  Posterior  Bjpinal  artery  (3),  running  down  the  poste- 
rior surface  of  the  spinal  cord,  and  separated  by  a  small  interval  from 
its  fellow  of  the  opposite  side. 

2.  A  small  Anterior  Spinal  artery  (2),  joining  its  fellow  of  the 
opposite  side  to  form  a  mesial  vessel  running  down  the  anterior  | 
surface  of  the  spinal  cord.     These  spinal  arteries  supply  the  cord,  | 
and  anastomose  with  the  rami  spinales  of  the  vertebral,  intercostal, 
lumbar,  and  sacral  arteries. 

3.  A  small  Posterior  Meningeal  artery  (4)  to  the  dura  mater. 

4.  The  Posterior  Inferior  Cerebellar  artery  (5),  passing  backward 
to  the  posterior  part  of  the  inferior  surface  of  the  cerebellum,  and 
anastomosing  with  the  other  cerebellar  arteries. 

The  Branches  of  the  Basilar  Artery  are  : — 

1.  The  Anterior  Inferior  Cerebellar  arteries^  a  pair  of  small  vessels 
passing  to  the  anterior  part  of  the  inferior  surface  of  the  cerebellum 
on  each  side,  and  anastomosing  with  the  other  cerebellar  arteries. 

2.  Transverse  arteries  of  the  Pons,  four  or  five  on  each  side, 
supplying  the  pons  Varolii. 

3.  The  Auditory  artery,  arising  with  the  transverse  arteries  but 
accompanying  the  auditory  nerve  into  the  temporal  bone. 

4.  The  Superior  Cerebellar  arteries  (7),  arising  close  to  the  bifur- 
cation, and  separated  from  the  posterior  cerebral  arteries  by  the 
third  pair  of  nerves.  Each  artery  winds  around  the  crus  cerebri, 
parallel  to  the  fourth  nerve,  to  reach  the  upper  surface  of  the  cere- 
bellum, where  it  anastomoses  with  its  fellow  and  with  the  inferior 
cerebellar  arteries.  It  supplies  the  cerebellum  and  sends  twigs  to 
the  optic  lobes  and  choroid  plexus. 

5.  The  Posterior  Cerebral  arteries  (8),  are  the  terminal  branches 
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of  the  basilar  trunk.  Each  artery  winds  around  the  crus  cerebri^ 
parallel  to  the  superior  cerebellar  artery  but  separated  from  it  by 
the  third  nerve,  and  is  distributed  to  the  under  surface  of  the 
l^osterior  part  of  the  cerebrum,  where  it  anastomoses  with  the  middle 
cerebral  artery.  It  is  connected  to  the  internal  carotid  artery  by 
the  posterior  communicating  artery,  shortly  after  its  origin.  It& 
branches  may  be  divided  into  cortical  and  medullary.  The  cortical 
branches  supply  the  internal  and  inferior  part  of  the  temporo-occi- 
pital  region  of  the  cerebrum,  the  temporo-sphenoidal  and  occipital 
convolutions,  the  cuneate  lobule,  and  the  dentate  convolution  ;  and 
the  medullary  branches  {'poster o-median,  postero-lateral,  and  posterior 
choroid)  are  distributed  to  the  optic  thalamus,  third  ventricle,  velum 
interpositum,  and  choroid  plexus.  The  largest  of  these  is  the 
posterior  choroid,  which  passes  through  the  transverse  fissure.  The 
jyostero-median  branches  are  several  fine  twigs  which  pierce  the 
posterior  perforated  spot. 

The  Internal  Carotid  Artery  (Fig.  301,  lo)  has  been  traced 
to  the  anterior  clinoid  process  of  the  sphenoid  bone,  where  it  wa&i 
divided  in  removing  the  brain.  The  artery  reaches  the  base  of  the 
brain  on  the  outer  side  of  the  optic  commissure,  and  at  ouce  breaks 
up  into  three  branches — the  anterior  and  middle  cerebral,  the  pos- 
terior communicating,  and  the  anterior  choroid  arteries. 

1.  The  Anterior  Cerebral  artery  (13)  runs  forward  in  the  longitu- 
dinal fissure,  and,  turning  round  the  genu  of  the  corpus  callosum, 
is  distributed  to  the  anterior  part  of  the  cerebrum,  reaching  as  far 
back  in  the  longitudinal  fissure  as  the  parieto-occipital  sulcus.  The 
arteries  of  the  two  sides  are  united  at  the  commencement  of  the 
fissure  by  a  short  transverse  branch,  the  anterior  communicating 
artery  (14).  At  its  origin  the  anterior  cerebral  artery  sends  a  few 
medullary  branches  {antero-median  and  antero-lateral)  through  the 
lamina  cinerea  and  anterior  perforated  spot  to  the  5  th  ventricle  and 
front  of  the  corpus  striatum  ;  and  its  terminal  cortical  branches  are 
distributed  to  the  frontal,  para-central,  and  parieto-occipital  con- 
volutions, and  to  the  corpus  callosum.  The  Anterior  Communicating 
Artery  gives  off  some  antero-median  branches  which  pass  through  the 
lamina  cinerea,  with  associated  twigs  from  the  middle  cerebral. 

2.  The  Middle  Cerebral  artery  (12),  a  larger  branch  than  the  last, 
runs  in  the  fissure  of  Sylvius  between  the  frontal  and  temporo- 
sphenoidal  lobes,  and  divides  into  four  or  five  large  cortical  branches, 
which  lie  between  the  convolutions  of  the  Island  of  Eeil,  and  are 
distributed  to  the  island  and  to  the  frontal,  temporo-sphenoidal  and 
parietal  convolutions.  Medullary  branches  are  given  off  before 
the  division  to  supply  the  caudate  and  lenticular  nuclei  of  the 
corpus  striatum  and  the  internal  capsule  ;  and  some  small  twigs 
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arising  near  its  commencement  run  with  companion  branches  from 
the  anterior  cerebral  artery  to  pierce  the  locus  perforatus  anticus 
on  their  way  to  the  corpus  striatum.  The  left  middle  cerebral 
artery  is  peculiarly  liable  to  disease. 


Fig.  301. 


Fig.  301. — Arteries  of  the  brain  and  circle  of  Willis  (from  Wilson).  The 
arteries  being  symmetrical  have  references  on  one  side  only. 


1.  Vertebral  arteries. 

2.  Anterior  spinal  branches  uniting 

to  form  a  single  vessel. 

3.  Posterior  spinal  artery. 

4.  Posterior  meningeal  artery. 

5.  Posterior  inferior  cerebellar  ar- 

tery. 

6.  Basilar  artery  giving  off  trans- 

verse branches. 

7.  Superior  cerebellar  artery. 

8.  Posterior  cerebral  artery  (postero- 

lateral medullary  branches 
omitted) . 

9.  Posterior  communicating  branch 

of  the  internal  carotids. 


10.  Internal  carotid  artery,  showing 

its  curves  within  the  skull. 

11.  Ophthalmic  artery  divided  across. 

12.  Middle  cerebral  artery. 

13.  Anterior  cerebral  arteries  con- 

nected by — 

14.  Anterior   communicating  artery 

(anterior  perforating  branches 
omitted) . 

1 5 .  Antero-median  medullary  branches 

of  anterior  cerebral  artery. 

16.  Antero-lateral  medullary  branches 

of  middle  cerebral  artery. 

17.  Postero-median  medullary  bran- 

ches of  posterior  cerebral  arter}  . 
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3.  The  Posterior  Communicatincj  artery  (9)  is  a  long  slender 
branch,  which  runs  backward  to  join  the  posterior  cerebral  artery. 

4.  An  Anterior  Choroid  artery  is  given  olf  by  either  the  carotid  or 


Fiir.  302. 


Fig.  302. — Scheme  of  distribution  of  cortical  branches  of  cerebral  arteries 
on  the  mesial  surface  of  the  brain. 

Fig.  303. — Scheme  of  distribution  of  cortical  branches  of  cerebral  arteries 
on  the  calvarial  surface  of  the  brain. 
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the  middle  cerebral  artery,  and  winds  round  the  cms  cerebri  to 
the  choroid  plexus  of  the  lateral  ventricle. 

The  Circle  ofWillis  (Fig.  301)  is  the  name  given  to  the  com- 
munication between  the  arteries  at  the  base  of  the  brain,  and  may 
be  traced  on  either  side  from  before  backward  as  follows  : — Anterior 
communicating,  anterior  cerebral,  and  internal  carotid  arteries  ; 
posterior  communicating,  posterior  cerebral,  and  basilar  arteries. 
This  free  anastomosis  is  of  importance  in  carrying  on  and  equal- 
ising the  circulation  of  the  blood  in  the  brain,  when  an  obstruction 
arises  in  one  of  the  main  trunks. 

Various  irregularities  of  the  vessels  forming  the  circle  of  Willis 
may  be  met  with,  one  or  other  of  the  arteries  being  much  above 
or  below  its  normal  size  ;  but  the  direct  communication  between 
the  trunks  is  almost  constant. 

The  Veins  of  the  brain  open  into  the  sinuses  of  the  skull,  which 
have  been  examined  (p.  404). 

The  superior  cerebral  veins  enter  the  superior  longitudinal  sinus  ; 
the  inferior  cerebral  end  in  the  inferior  longitudinal,  lateral, 
cavernous,  superior  petrosal  and  superior  longitudinal  sinuses,  and 
the  venae  Galeni  ;  the  superior  cerebellar  veins  enter  the  vense  Galeni  ; 
and  the  inferior  cerebellar  veins  pass  to  the  occipital  or  sigmoid 
sinus. 

The  Base  of  the  Brain. 

[The  arachnoid  and  pia  mater  are  to  be  carefully  dissected  from 
the  base  of  the  brain,  care  being  taken  not  to  detach  any  of  the 
nerves.  It  should  be  noticed  that  the  pia  mater  disappears  between 
the  splenium  of  the  corpus  callosum  and  the  mid-brain,  at  the  com- 
mencement of  the  great  transverse  fissure  of  the  brain  (p.  691). 
The  pia  mater  upon  the  cerebellum  and  posterior  part  of  the  cerebrum 
should  be  left  undisturbed,  so  that  the  velum  interpositum  may  not 
be  damaged.] 

The  convolutions  of  the  under  surface  of  the  great  brain  or  Cere- 
brum are  divided  into  an  anterior  and  a  posterior  group  by  the  Sylvian 
fissure. 

The  anterior  group,  representing  the  under  surface  of  the  frontal 
lobe,  is  subdivided  into  the  straight  and  the  supra-orbital  convolu- 
tions by  the  olfactory  sulcus^  a  straight  fissure  which  runs  parallel 
to  the  longitudinal  fissure.  The  straight  convolution  lies  on  the  inner 
side  of  the  olfactory  sulcus  and  is  continuous  with  the  antero-inferior 
extremity  of  the  marginal  convolution  of  the  mesial  aspect  of  the 
brain.  The  supra-orbital  convolutions  lie  over  the  orbital  plate  of 
the  frontal  bone,  and  are  divided  into  anterior^  posterior,  and  in- 
ternal groups  by  a  fissure,  which  breaks  up  into  three  or  more 


THE  BASE  OF  THE  BRAIN. 


669 


branches,  and  is  called  the  triradiate  sulcus.  The  olfactory  sulcus 
lodges  the  olfactory  peduncle  and  bulb. 

The  Fissure  of  Sylvius  appears  on  the  base  of  the  brain  as  a  deep 
sulcus  of  curved  form,  between 
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the  supra-orbital  convolutions 
and  the  under  surface  of  the 
temporo  -  sphenoidal  lobe.  Its 
opening  ( Vallecula  Sylvii)  lies  on 
the  outer  side  of  the  anterior 
perforated  space  and  root  of  the 
olfactory  nerve.  From  this  point 
it  runs  outwards  to  reach  the 
lateral  asjject  of  the  hennsphere, 
where  it  will  be  traced  further. 

The  convolutions  behind  the 
fissure  of  Sylvius  are  called  tem- 
poro-occipital,  and  represent  the 
under  surface  of  the  temporo- 
sphenoidal  and  occipital  lobes. 
The  posterior  half  of  these  con- 
volutions are  concealed  by  the 
cerebellum. 

The  temporo-occipital  region 
is  divided  by  a  fissure,  the  collateral  sulcus,  into  internal  and  external 
temporo-occipital  convolutions,  the  former  of  which  is  better  known 
as  the  uncinate  gyrus  on  account  of  the  hook-like  curvature  of  its 
anterior  extremity,  or  as  the  liippocampal  gyrus  from  its  connexion 
with  the  hippocampus  major. 

The  Uncinate  or  Hippocampal  gyrus  is  closely  related  to  the  crus 
cerebri  and  the  fourth  nerve.  The  fissure  which  separates  it  from 
the  crus  will  afterwards  be  traced  into  the  transverse  and  dentate 
hssures.  It  is  divided  posteriorly  into  two  limbs  by  the  intrusion 
of  a  fissure,  the  calcarine :  the  upper  limb  becoming  continuous  with 
the  fornicate  convolution  around  the  splenium  of  the  corpus  cal- 
losum,  while  the  lower  limb  is  continued  back  beneath  the  calcarine 
fissure,  and  is  sometimes  called  the  lingual  lobule,  or  fifth  temporal 


Pig.  304. — Orbital  surface  of  the  Frontal  lobe,  and  Island  of  Reil  (after  Turner) . 
The  tip  of  the  temporo-sphenoidal  lobe  is  removed. 


TR.  s.  Triradiate  sulcus. 

ANT.  ORB.  Anterior  orbital  gyrus. 

INT.  ORB.  Internal 

POST.  ORB.  Posterior 

OPERC.  Operculum. 


OB.  Olfactory    bulb    occupying  the 

olfactory  sulcus. 
APS.  Anterior  perforated  spot. 
INS.  REIL.  Island  of  Reil  with  its 

three  limiting  sulci. 
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gyrus  (the  fourth  being  the  external  temporo-occipital  convolution). 
The  Itook,  or  iincus^  is  situated  at  its  anterior  extremity  in  contact 
with  the  side  of  the  crus  cerebri,  and  is  crossed  by  a  delicate 
greyish  band,  the  hand  of  Giacomini,  continuous  with  the  dentate 
convolution. 

The  Collateral  sulcus  is  of  considerable  depth,  and  leads  to  the 
formation  of  a  longitudinal  ridge,  the  eminentia  collateralis,  in  the 
middle  horn  of  the  lateral  ventricle. 

The  Dentate  or  Hij^pocamjjal  fissure  and  convolution  may  be  exposed 
by  separating  the  uncinate  gyrus  from  the  crus  cerebri.  The  con- 
volution, as  will  be  shown,  is  really  formed  by  the  free  border  of 
the  grey  matter  of  the  uncinate  convolution. 

It  will  be  most  convenient  to  examine  the  several  structures 
found  on  the  base  of  the  brain  in  front  of  the  pons  Varolii,  first 
in  the  median  line  and  afterwards  on  each  side.  In  the  median 
line  from  before  backwards  are — (1)  the  longitudinal  fissure  ;  (2)  the 
lamina  cinerea  ;  (3)  the  optic  commissure  ;  (4)  the  tuber  cinereum 
(with  the  infundibulum  and  pituitary  body)  ;  (5)  the  corpora 
albicantia  ;  (6)  the  locus  perforatus  posticus. 

On  each  side  from  before  backwards  are — (1)  the  under  surface  of 
the  frontal  lobe  of  the  cerebrum,  with  (2)  the  olfactory  bulb  and 
its  peduncle  resting  in  the  olfactory  sulcus  ;  (3)  the  optic  nerve  (in 
front  of  the  commissure),  and  (4)  the  optic  tract  (behind  the  com- 
missure) ;  (5)  the  locus  perforatus  anticus,  at  the  root  of  the 
olfactory  nerve  and  close  to  the  commencement  of  (6)  the  fissure  of 
Sylvius  ;  (7)  the  crus  cerebri  diverging  from  its  fellow,  with  the 
commencement  of  the  transverse  fissure  to  its  outer  side  ;  (8)  the 
third  nerve,  appearing  between  the  divergent  crura  ;  (9)  the  fourth 
nerve  winding  round  the  outer  side  of  the  crus  ;  (10)  the  temporo- 
occipital  convolutions. 

The  Longitudinal  Fissure  (Fig.  305,  i)  divides  the  cerebrum 
into  the  two  hemispheres.  The  portion  now  seen  separates  the 
frontal  lobes  of  the  cerebrum,  and,  if  these  are  drawn  apart,  a  white 
body,  the  corjms  callosum,  will  be  seen  at  the  bottom  of  the  fissure. 
The  anterior  part  of  the  corpus  callosum,  around  which  the  anterior 
cerebral  artery  turns,  is  known  as  the  genu,  and  the  portion  con- 
tinued backwards  and  downwards  from  this  into  the  lamina  cinerea 
is  termed  the  rostrum. 

The  Lamina  Cinerea  (Fig.  305,  4)  is  a  thin  grey  layer,  con- 
tinuous superficially  with  the  rostrum  of  the  corpus  callosum  and 
prolonged  to  the  margin  of  the  optic  commissure.  It  is  almost 
vertical  in  direction,  and  forms  part  of  the  anterior  wall  of  the  third 
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ventricle.  It  is  pierced  by  small  anterior  perforating  twigs  from  the 
anterior  cerebral  and  anterior  communicating  arteries. 

The  Optic  Commissure  or  Chiasma  (Fig.  305,  7)  is  the  point 
of  communication  between  the  two  optic  nerves.  The  fibres  are 
said  to  have  the  following  arrangement  : — The  outermost  fibres  of 
the  tract  pass  to  the  optic  nerve  of  the  same  side  ;  the  middle  fibres 
mostly  decussate  with  those  of  the  opposite  side,  forming  a  figure 
of  X,  and  pass  to  the  optic  nerve  of  the  opposite  side  ;  the  most 
posterior  fibres  are  reflected  back  to  the  brain  along  the  opposite 
optic  tract  behind  the  cross  arrangement ;  and  a  few  optic  nerve  fibres 
pass  in  the  front  part  of  the  commissure  from  one  eye  to  the  other. 

The  Tuber  Cinereum  (Fig.  305,  8)  is  a  rounded  grey  lamina, 
forming  part  of  the  floor  of  the  third  ventricle.  It  is  placed  imme- 
diately behind  the  optic  chiasma,  and  is  continuous  with  the  lamina 
cinerea  over  the  dorsal  aspect  of  the  commissure.  Projecting  from 
it  is  the  Infundibuluin,  a  hollow  funnel  shaped  process,  attached  by 
its  narrow  extremity  to  the  pituitary  body  below,  and  communicating 
by  its  cavity  with  the  third  ventricle  above.  The  Pituitary  body  is 
usually  torn  ofl"  in  the  removal  of  the  brain  and  left  in  the  Sella 
Turcica.  In  the  foetus  it  is  hollow  ;  in  the  adult  it  will  be  seen  (if 
left  attached  to  the  brain)  to  be  solid  and  to  consist  of  two  lobes  of 
a  reddish  colour  :  an  anterior  larger,  and  oblong  in  shape  ;  a  posterior 
lobe  small  and  rounded.  These  are  of  difterent  morphological  signifi- 
cance ;  the  anterior  lobe  being  developed  from  the  epiblast  of  the 
upper  end  of  the  primitive  buccal  cavity ;  while  the  posterior  lobe 
originates,  with  the  infundibulum,  as  a  hollow  process  from  the 
anterior  cerebral  vesicle,  but  in  the  higher  vertebrates  degenerates 
into  a  solid  mass  of  connective  tissue  with  scattered  cells  and 
pigmented  corpuscles. 

The  relation  of  the  infundibulum  and  pituitary  body  to  the  tuber 
cinereum  will  be  better  understood  by  referring  to  the  vertical 
section  of  the  brain  (Fig.  317,  20). 

The  Corpora  Albicantia  or  Mammillaria  (Fig.  305,  10)  are 
two  white  bodies  resembling  small  peas,  which  are  placed  between 
the  two  crura  cerebri  and  immediately  behind  the  tuber  cinereum. 
They  are  formed  by  the  anterior  crura  of  the  fornix  which,  as  will 
be  afterwards  seen,  descend  to  the  base  of  the  brain  and  there  twist 
upon  themselves,  the  points  of  reflection  appearing  at  the  surface  on 
each  side  of  the  middle  line.  Upon  section  grey  matter  will  be 
found  in  the  interior  of  each  mammillary  body. 

The  Locus  Perforatus  Posticus  (Fig.  305, 12)  is  placed  behind 
the  corpora  albicantia  in  the  angle  between  the  two  crura  cerebri. 
It  is  composed  of  grey  matter,  and  is  perforated  by  numerous  small 


672 


THE  BASE  OF  THE  BRAIN. 


vessels  going  to  the  thalamus  opticus  from  the  posterior  cerebral 
artery. 

The  several  structures  which  have  been  enumerated  in  the  median 
line,  viz.,  lamina  cinerea,  optic  chiasma,  tuber  cinereum,  corpora 
albicantia,  and  locus  perforatus  posticus,  are  all  included  within 
the  area  of  the  circle  of  Willis,  and  also  form  parts  of  the  anterior 
wall  and  floor  of  the  third  ventricle  of  the  brain  (see  vertical  section, 
Fig.  317). 

The  Interpedimcular  space  is  the  lozenge-shaped  interval  between 
the  optic  commissure  and  tracts  in  front,  and  the  crura  cerebri  and 
pons  Varolii  behind.  It  contains  the  tuber  cinereum,  the  infundi- 
bulum,  the  corpora  albicantia,  the  posterior  perforated  spot,  and  the 
third  pair  of  nerves. 

The  Olfactory  Peduncle  (First  nerve)  (Fig.  305,  3)  is  of  a 
prismatic  shape,  very  soft,  being  destitute  of  neurilemma,  and  held 
in  its  place  only  by  a  reflection  of  the  arachnoid.  It  has  three 
roots  J  two  white  and  one  grey.  The  external  root  (white)  passes  in 
front  of  the  anterior  perforated  space  to  the  Assure  of  Sylvius,  and 
may  be  traced  to  the  corpus  striatum  ;  the  internal  root  (white)  goes 
to  the  inner  side  of  the  frontal  lobe  ;  the  middle  root  (grey)  passes 
to  the  papilla  of  grey  matter  in  the  olfactory  sulcus. 

The  Olfactory  Bulb  (Fig.  305,  3)  is  a  small  lobe  of  grey 
matter  formed  upon  the  extremity  of  the  olfactory  peduncle,  and 
from  it  arise  the  branches  of  the  olfactory  nerve,  which  descend  to 
the  nose.  It  is  oval  in  shape,  and  rests  upon  the  cribriform  plate 
of  the  ethmoid  bone. 

The  Optic  or  Second  Nerve  (Fig.  305,  7)  passes  from  the 
optic  commissure  to  the  eye-ball,  where  it  is  lost  in  the  retina. 
It  is  round  and  Arm,  and  is  invested  by  a  sheath  composed  of 
dura  mater,  arachnoid  and  pia  mater.  It  has  been  shown  that 
each  optic  nerve  has  fibres  derived  from  the  opposite  as  well  as 
from  the  corresponding  eye  and  side  of  the  brain,  and  others 
connecting  it  with  its  fellow. 

The  Optic  Tract  (Fig.  305)  is  a  flattened  band  connecting  the 
optic  commissure  with  the  brain.  It  can  be  seen  passing  around 
the  crus  cerebri  to  disappear  beneath  the  uncinate  gyrus,  and  will 
be  afterwards  traced  to  the  corpora  geniculata,  to  the  optic  thalamus, 
and  to  the  corpora  quadrigemina. 

The  Locus  Perforatus  Anticus  (Fig.  305,  6)  is  situated  close 
behind  the  olfactory  nerve,  and  at  the  inner  end  of  the  fissure  of 
Sylvius.  It  is  composed  of  grey  nervous  matter,  and  is  perforated 
by  numerous  small  branches  to  the  corpus  striatum  from  the  middle 
cerebral  artery. 
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The  Fissure  of  Sylvius  (Fig.  305,  5)  runs  outwards  between 
the  supra-orbital  and  teniporo-sphenoidal  convolutions,  and  is  occupied 
by  the  middle  cerebral  artery.  It  corresponds  to  the  margin  of  the 
lesser  wing  of  the  sphenoid  bone  wdien  the  brain  is  m  situ,  and  on 

Fig.  305. 


Fig.  305. — The  base  of  the  brain  (from  Hirsehfeld  and  Leveille). 


1.  Longitudinal  fissure. 

2.  2.  Frontal  lobe  of  cerebrum. 

3.  Olfactory  peduncle  and  bulb. 

4.  Lamina  cinerea. 

5.  Fissure  of  Sylvius. 

6.  Locus  perforatus  anticus. 

7.  Optic  commissure. 

8.  Tuber  cinereum  and  infundibu- 

lum. 

9.  Third  nerve. 

10.  Corpus  albicans. 

11.  Fourth  nerve. 

12.  Locus  perforatus  posticus. 

13.  Fifth  nerve. 

14.  Crus  cerebri. 

15.  Sixth  nerve, 

16.  Pons  Varolii. 

17.  Portio  dura  of  7th. 


18.  Temporo-sphenoidal  lobe  of  cere- 

brum, 

19.  Portio  mollis  of  7th. 

20.  Anterior  pyramid. 

21 .  Glosso-pharyngeal  nerve. 

22.  Olivary  body. 

23.  Pneumo -gastric  nerve. 

24.  Lateral  tract. 

25.  Spinal  accessory  nerve. 

26.  Digastric  lobe. 

27.  Hvpoglossal  nerve. 

28.  Cerebellum. 

29.  Amygdala. 

30.  Slender  lobe. 

31.  Posterior  lobe  of  cerebrum. 

32.  Posterior  inferior  lobe. 

33.  Inferior  vermiform  process. 
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the  outer  aspect  of  the  brain  divides  into  two  branches,  which  will 
be  subsequently  traced. 

The  Island  of  Reil,  Insula,  or  Central  Lobe  (Fig.  304),  is  a 
group  of  five  convolutions  (gyri  operti)  radiating  from  a  point  a  little 
external  to  the  anterior  perforated  spot,  and  bounded  by  anterior, 
posterior  and  external  limiting  sulci.  It  is  exposed  by  opening  up 
widely  the  basal  portion  of  the  fissure  of  Sylvius,  and  its  two 
posterior  gyri  are  then  seen  to  be  continuous  internally  with  the 
temporo-occipital  convolutions.  In  frontal  section  (Fig.  313)  the 
insula  will  be  seen  to  be  closely  related  to  the  corpus  striatum,  and 
its  sulci  lodge  the  main  branches  of  the  middle  cerebral  artery,  from 
which  the  lenticulo-striate  vessels  arise. 

The  Crura  Cerebri  (Fig.  305,  14)  (peduncles  of  the  cerebrum) 
are  two  large  white  bodies,  w^hich  appear  at  the  anterior  border 
of  the  pons  Varolii  and  diverge  to  enter  the  under  surface  of  the 
cerebrum.  They  are  mainly  formed  by  the  columns  of  the  medulla 
and  spinal  cord  transmitted  through  the  pons  Varolii.  Each  crus 
is  surrounded  and  overlapped  externally  by  the  gyrus  uncinatus,  and 
crossed  by  the  optic  tract  and  fourth  nerve,  and  is  closely  related  to 
the  free  border  of  the  tentorium  cerebelli.  Its  inferior  aspect  is 
coarsely  striated  by  fibres  from  the  anterior  pyramid  of  the  medulla 
oblongata,  and  is  known  as  the  crusta,  while  the  deeper  fibres,  called 
the  tegmentum,  enclose  a  pigmented  group  of  ganglionic  cells,  the 
locus  niger.  The  crura  with  the  corpora  quadrigemina  constitute 
the  mid-brain. 

The  Third  Werve  (Fig.  305,  9)  (motor  oculi)  is  a  good-sized 
nerve,  which  appears  with  its  fellow  between  the  crura  cerebri  in 
front  of  the  pons  Varolii.  The  fibres  are  connected  with  the  grey 
substance  of  the  crus  (locus  niger),  and  may  be  traced  to  the 
anterior  wall  of  the  aqueduct  of  Sylvius. 

The  Fourth  Nerve  (Fig.  305,  11)  (trochlearis  vel  patheticus) 
is  the  smallest  of  the  cranial  nerves,  and  winds  round  the  outer  side 
of  the  crus  cerebri.  It  will  be  afterwards  traced  to  the  valve  of 
Vieussens  and  to  the  anterior  wall  of  the  aqueduct  of  Sylvius 
below  the  third. 

The  Pons  Varolii  or  Tuber  Annulare  (Fig.  305,  16,  and 
Fig.  311)  is  the  large  white  body  immediately  behind  the  crura  and 
in  front  of  the  medulla  oblongata.  It  is  more  or  less  convex  from 
side  to  side,  but  is  slightly  grooved  along  the  middle  line  by  the 
basilar  artery.  Its  transverse  fibres  are  prolonged  on  each  side  as  a 
round  thick  process  of  white  fibres,  passing  obliquely  outwards  and 
backwards  to  the  cerebellum,  and  forming  the  middle  cerebellar  peduncle 
or  processus  a  cerebello  ad  pout  em.     Its  longitudinal  fibres,  divided 
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i  into  two  parts  hj  a  deej)  bundle  of  transverse  fibres,  pass  from  tlie 

I  medulla  through  the  crura  to  the  cerebral  hemispheres.  Emerging 

I  from  the  side  of  the  pons  is  seen  the  fifth  nerve. 

I  The  Fiftli  ISTerve  (Fig.  305,  13)  (trifacial,  trigeminal)  is  the 
largest  of  the  cranial  nerves,  and  consists  of  two  portions,  motor 
and  sensory,  of  which  the  motor  is  the  anterior  and  smaller.  The 
nerve  arises  from  the  side  of  the  pons  Varolii,  a  few  fibres  of  the 
pons  intervening  between  the  two  roots  ;  but  its  deep  origin  wdll  be 
traced  to  the  anterior  wall  of  the  fourth  ventricle. 

The  Sixth  Nerve  (Fig.  305,  15)  (abducens  oculi)  arises  from 
the  anterior  pyramid  of  the  medulla  oblongata  close  to  the  posterior 
border  of  the  pons,  and  slightly  from  the  pons  itself.  It  may  be 
traced  deeply  to  a  nucleus  in  the  anterior  wall  of  the  fourth 
ventricle. 

The  Medulla  Oblongata  (Fig.  305)  is  the  upper  part  of  the 
spinal  cord,  and  extends  from  the  lower  border  of  the  foramen 
magnum  to  the  lower  border  of  the  pons.  It  is  about  an  inch  in 
length,  larger  above  than  below,  somewhat  flattened  from  before 
backwards,  and  runs  almost  vertically  downwards,  with  a  slight 
inclination  backwards,  resting  upon  the  basilar  groove  of  the  occi- 
pital bone ;  but  when  the  brain  is  removed  the  medulla  often 
.assumes  an  almost  horizontal  direction,  and  errors  of  nomenclature 
have  arisen  from  this  change  of  position.  It  contains  all  the 
elements  of  the  spinal  cord,  continued  through  it  to  the  cerebrum 
and  cerebellum,  and  has,  in  addition,  a  special  ganglionic  structure,  the 
olivary  body,  and  a  number  of  grey  nuclei  for  the  origin  of  nerves. 

The  anterior  aspect  of  the  medulla  is  all  that  can  be  seen  at 
this  stage  of  the  dissection.  It  is  divided  into  two  halves  by 
the  anterior  median  fissure.  This  fissure  is  continuous  below  with 
the  anterior  median  fissure  of  the  cord  ;  it  terminates  above  in  a 
small  depression  called  the  foramen  ccecum,  and  is  partially  oblite- 
rated below  by  the  decussation  of  the  crossed  pyramidal  tracts. 

On  either  side  of  the  fissure  is  the  rounded  anterior  loyramid^ 
continuous  with  the  anterior  column  and  the  opposite  lateral  column 
of  the  cord.  Its  fibres  pass  through  the  pons  Varolii,  between  the 
superficial  and  deep  transverse  fibres,  to  form  the  crusta  of  the 
crus. 

The  Olive  or  Olivary  body  (22)  is  an  ovoid  projection,  on  the 
outer  side  of  the  anterior  pyramid  and  immediately  below  the  pons. 
It  is  separated  from  the  anterior  pyramid  by  the  hypoglossal  sulcus 
or  anterior  lateral  furrow,  and  the  emerging  filaments  of  the  twelfth 
nerve  ;  and  from  the  funiculus  of  Rolando  by  a  posterior  lateral 
furrow  pierced  by  fibres  of  the  ninth,  tenth  and  eleventh  nerves. 

X  X  2 


676 


THE  BASE  OF  THE  BRAIN. 


On  section  it  will  be  found  to  contain  a  jDlicated  capsule  of  grey 
matter,  open  above,  and  giving  origin  by  its  inner  surface  to  a 
bundle  of  fibres  that  join  those  surrounding  the  capsule,  and  derived 
from  the  lateral  column  of  the  cord.  Some  white  fibres  of  deep 
origin,  the  superficial  arciform  fibres^  are  seen  arching  below  and 
over  the  olivar}^  body. 

The  Funiculus  of  Rolando  is  continuous  superficially  with  the 
lateral  column  of  the  spinal  cord,  but  corresponds  to  a  mass  of  grey 
matter  {substantia  gelatinosa  of  Rolando)  continuous  with  the  head 
of  the  posterior  horn  of  grey  matter  of  the  cord.  At  the  lower 
part  of  the  medulla  it  is  broad,  and  lies  between  the  anterior 
pyramid  and  the  restiform  body,  but  at  the  upper  part  it  is  narrowed 
and  p>ushed  aside  by  the  projection  of  the  olivary  body  between  it 
and  the  anterior  pyramid.  It  may  be  traced  as  a  slight  prominence 
outside  the  olive,  and  a  few  longitudinal  fibres  may  sometimes  be 
seen  in  front  of  this  body. 

The  funiculus  gracilis  and  funiculus  cuneatus  of  the  medulla, 
continued  upwards  from  the  jDOsterior  median  and  postero-lateral 
columns  of  the  cord,  wall  be  seen  later. 

The  Seventh  and  Eighth  Nerves  (Fig.  305)  (Facial  and 
Auditory),  are  closely  connected  at  their  origins,  the  facial  being 
anterior  and  the  auditory  posterior ;  and  running  between  the  two 
is  a  minute  nerve  called  the  intermedia. 

The  Facial  (17)  is  rounder  and  smaller  than  the  auditory;  it 
arises  from  the  lateral  tract  of  the  medulla  oblongata,  between 
the  olive  and  restiform  body,  and  slightly  from  the  j^ons  Varolii. 
The  deep  origin  can  be  traced  to  the  anterior  wall  of  the  fourth 
ventricle. 

The  Auditory  (19)  is  flattened  and  very  soft,  owing  to  the 
absence  of  neurilemma.  It  lies  in  close  contact  with  the  last, 
and  arises  partly  from  two  nuclei  in  the  lower  part  of  the  anterior 
w^all  of  the  fourth  ventricle,  j^artly  from  a  nucleus  in  the  restiform 
body,  and  derives  a  few  fibres  from  the  strise  acusticse. 

The  Ninth,  Tenth  and  Eleventh  Nerves  (Glosso-pharyngeal, 
Pneumo-gastric,  and  Spinal-accessory)  (Fig.  305)  lie  close  together 
in  that  order  from  above  downwards,  and  spring  from  the 
side  of  the  medulla  between  the  olivary  body  and  funiculus  of 
Eolando. 

The  Glosso-pharyngecd  nerve  (21)  is  the  smallest  of  the  three 
nerves,  and  arises  by  five  or  six  roots  below  the  eighth  nerve. 

The  Pneumo-gastric  or  Vagus  nerve  (23)  arises  below  the  glosso- 
pharyngeal, by  a  number  of  fibrillse  which  unite  to  form  a  single 
nerve.    This  lies  parallel  to  the  glosso-pharyngeal  nerve  and  to  the 
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(inner  side  of  a  small  lobe  of  the  cerebellum,  called  the  flocculus  or 
of  the  pneumo-gastric. 

The  Spinal-accessory  nerve  (25)  springs  partly  from  the  medulla 
and  partly  from,  the  spinal  cord.  The  upper  part  (accessory  to  the 
j vagus)  arises  by  fine  fibrillse,  below  the  origin  of  the  pneumo- 
gastric,  for  the  whole  length  of  the  medulla.  The  spinal  portion 
(Fig.  297,  9)  originates  in  a  similar  way  from  the  side  of  the  spinal 
cord,  between  the  ligamentum  denticulatum  and  the  posterior  roots 
'  of  the  spinal  nerves,  reaching  as  low  as  the  sixth  cervical  nerve. 

The  deep  origins  of  the  ninth,  tenth  and  eleventh  nerves  may  be 
traced  to  special  nuclei  in  the  lower  part  of  the  anterior  wall  of 
the  fourth  ventricle.  The  spinal  fibres  of  the  eleventh  are  con- 
nected with  the  grey  matter  of  the  spinal  cord. 

The  Twelfth,  or  Hypoglossal  Werve  (Fig.  305,  27)  arises 
superficially  by  numerous  fibrilloe  from  the  groove  between  the 
anterior  pyramid  and  the  olivary  body.  The  nerve  roots  unite 
into  two  bundles,  which  pierce  the  dura  mater  separately.  The 
deep  fibres  may  be  traced  to  a  special  nucleus  at  the  lower  part  of 
the  fourth  ventricle. 

[By  slicing  down  the  pons  Varolii,  the  arrangement  of  its  trans- 
verse and  longitudinal  fibres  may  be  seen.  These  are  in  alternate 
layers,  the  transverse  being  continuous  with  the  crura  cerebelli, 
and  the  longitudinal  with  the  fibres  of  the  cord  and  the  crura 
cerebri.  The  superficial  fibres  are  transverse,  beneath  these  is  a 
longitudinal  layer  which  is  succeeded  by  a  deep  layer  of  transverse 
and  a  still  deeper  layer  of  longitudinal  fibres.  The  longitudinal 
fibres  are  continued  up  into  the  crus  cerebri  on  each  side  ;  and,  on 
making  a  deep  long  cut  into  this  structure,  it  will  be  seen  that  a 
grey  nucleus  of  dark  colour,  the  locus  nic/er,  occupies  the  interval 
between  the  superficial  and  deep  fibres.  The  posterior  aspect  of  the 
pons  and  medulla  forms  the  anterior  wall  of  the  fourth  ventricle.] 

The  Exterior  of  the  Brain. 

[The  brain  being  placed  with  the  base  downwards,  the  pia  mater 
is  to  be  removed  from  the  upper  surface  of  the  cerebrum.] 

The  exterior  of  each  hemisphere  of  the  brain  has  three  surfaces, 
Calvarial,  Basal  and  Mesial.  It  is  subdivided  by  fissures  of  varying 
depth  into  prominences  called  convolutions,  and  these  are  grouped 
by  natural  and  arbitrary  boundary  lines  into  lobes,  lobules  and 
regions.  The  convolutions  and  fissures  vary  considerably  in 
different  brains  and  even  on  diff'erent  sides  of  the  same  brain,  but 
within  certain  limits  their  arrangement  is  fairly  constant. 
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The  Basal  surface  has  already  been  described  (p.  668). 
The  Calvarial  surface  (Figs.  306  and  307),  moulded  to  the  form 
of  the  inner  surface  of  the  vault  of  the  cranium,  is  subdivided  by 

Fig.  306. 


h4 


means  of  three  important  fissures,  the  fissure  of  Sylvius,  the  fissure 
of  Rolando,  and  the  external  Parieto-occipital  fissure,  into  four  lobes, 
frontal,  parietal,  temporo-sphenoidal  and  occipital.    A  fifth  lobe,  the 


Fig.  306. — Upper  surface  of  the  central  hemispheres  (modified  after  Dalton), 
The  Convolutions  are  marked  on  the  left  side  and  the  Sulci  on  the  right. 
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Central  lobe  or  Island  of  Keil,  is  concealed  at  the  bottom  of  the 
fissure  of  Sylvius  (p.  674). 

The  Fissure  of  Sylvius,  the  commencement  of  which  was  seen  on 
the  basal  surface,  winds  on  to  the  calvarial  surface,  and  running 
obliquely  upwards  and  backwards,  divides  after  a  short  course  into 
two  branches,  the  anterior  or  vertical,  which  ascends  for  a  short 

Fig.  307. 


Calloso  TnoTcimaT. 


distance  into  the  inferior  convolution  of  the  frontal  lobe,  and  the 
^posterior  or  horizontal,  which  continues  the  direction  of  the  main 
fissure  backwards  and  upwards  for  about  three  inches,  and  then 
usually  turns  somewhat  abruptly  upwards  for  about  an  inch,  termi- 
nating in  the  supra-marginal  fissure  of  the  parietal  lobe.  The  point 
at  which  its  course  is  changed  is  called  the  angle. 

The  Fissure  of  Rolando  or  Central  fissure  commences  above  close 
to  the  longitudinal  fissure,  about  half  an  inch  behind  the  central 
point  of  this,  and  runs  downwards  and  forwards  in  a  sinuous  course 
at  an  angle  of  about  65°  with  the  longitudinal  fissure,  to  end  a  little 


Fig.  307. — Lateral  view  of  the  convolutions  of  the  brain  (after  Thane). 

The  references  to  the  Convolutions  and  the  Sulci  are  distinguished  by  differ- 
ences in  type.  The  convolution  in  the  fore  part  of  the  occipital  lobe  behind 
the  angular  is  now  called  the  post- temporal. 
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above  the  posterior  branch  of  the  fissure  of  Sylvius,  and  about  an 
incli  behind  the  anterior  limb  of  the  same  fissure. 

The  External  parieto-occipital  fissure  is  continuous  with  the  Inter- 
nal  ]jarieto-occi])ital  fissure,  which  will  be  found  on  the  mesial 
surface  of  the  hemisphere.  It  runs  outwards  and  forwards  for 
about  an  inch,  starting  from  the  longitudinal  fissure  about  midway 
between  the  upper  end  of  the  fissure  of  Rolando  and  the  hinder  extre- 
mity of  the  brain,  and  ends  above  the  first  annectant  gyrus  between 
the  supra- parietal  lobule  and  the  superior  occipital  convolution. 

The  outer  surface  of  the  Frontal  lobe  is  bounded  by  the  longitu- 
dinal fissure  above  ;  by  the  junction  of  the  calvarial  and  basal  sur- 
faces, and  by  the  anterior  part  of  the  Sylvian  fissure  below  ;  and  by 
the  fissure  of  Rolando  behind.  It  is  subdivided  into  four  convolutions 
by  three  secondary  sulci,  superior,  inferior  and  precentral.  The  lore- 
central  sulcus  runs  parallel  to  the  fissure  of  Rolando,  and  between  the 
two  lies  the  precentral  convolution.  The  superior  sulcus  runs  more 
or  less  parallel  to  the  longitudinal  fissure,  and  joins  the  precentral 
sulcus  posteriorly  :  it  separates  the  superior  or  first  from  the  middle 
or  second  frontal  convolution.  The  inferior  sulcus,  often  difficult  to 
localise,  lies  about  midway  between  the  superior  fissure  and  the  lower 
border  of  the  lobe,  ending  in  or  near  tlie  precentral  sulcus,  and 
separates  the  middle  from  the  inferior  or  third  convohition. 

The  Inferior  frontal  convolution  describes  a  curve  at  its  ]30sterior 
part  around  the  anterior  limb  of  the  fissure  of  Sylvius.  The  left 
gyrus  is  more  complicated  in  form  than  the  right,  and  represents 
the  centre  for  articulate  speech. 

The  precentral  convohdion,  nearly  at  right  angles  to  its  three 
companions,  is  continuous  above  with  the  superior  frontal  and 
post-central  convolutions,  and  below  with  the  inferior  frontal  and 
post-central  convolutions. 

The  under  surface  of  the  Frontal  lobe,  lying  upon  the  orbital 
plate  of  the  frontal  bone  and  lesser  wing  of  the  sphenoid,  has  been 
described.  Its  internal  surface  is  formed  by  the  mesial  convolu- 
tions in  front  of  the  L[uadrate  lobule  (Fig.  304). 

The  outer  surface  of  the  Parietal  lobe  is  bounded  in  front  by 
the  fissure  of  Rolando  ;  above  by  the  longitudinal  fissure ;  below 
by  the  posterior  limb  of  the  Sylvian  fissure,  and  an  imaginary  line 
continuing  its  course  onwards  from  the  angle  of  the  latter  ;  and 
behind  by  the  external  parieto-occipital  fissure,  and  an  imaginary 
line  drawn  from  this  towards  the  preoccipital  notch  at  the  base  of 
the  temporo-splienoidal  lobe,  cutting  the  arbitrary  line  running  back- 
wards from  the  angie  of  the  Sylvian  fissure.  Its  internal  surface 
is  represented  by  the  quadrate  lobule  on  the  mesial  surface  of  the 
hemisphere. 
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Its  external  surface  is  subdivided  by  two  sulci,  the  intra-parietal 
and  the  superior  post-central,  into  three  segments,  the  post- 
central convolution,  the  supra-parietal  lobule,  and  the  infra-parietal 
lobule.  The  Intra-parietal  sulcus  commences  above  the  posterior 
limb  of  the  fissure  of  Sylvius,  and  runs  upwards  parallel  to  the  lower 
23art  of  the  Rolandic  fissure  (pars  ascendens  inferior  or  inferior  post- 
central), then  bends  backwards  and  courses  in  a  direction  nearly 
parallel  to  the  longitudinal  fissure  into  the  occipital  lobe,  between 
the  first  and  second  annectant  convolutions  {pars  horizontalis). 

The  Superior  Post-central  sulcus  may  be  regarded  as  a  continuation 
upwards  of  the  ascending  portion  of  the  last,  but  is  often  separated 
from  it  by  a  convolution.  It  runs  parallel  to  the  upper  half  of  the 
Eolandic  fissure  nearly  to  the  longitudinal  fissure. 

The  Post-central  (or  ascending  parietal)  convolution  is  parallel  to 
the  precentral  convolution.  It  is  bounded  in  front  by  the  Rolandic 
fissure,  and  behind  by  the  superior  post-central  sulcus  and  the 
ascending  portion  of  the  intra-parietal  sulcus. 

The  Superior  parietal  convolution  or  Supra-parietal  lobule  lies 
above  the  longitudinal  portion  of  the  intra-parietal  sulcus,  between 
the  superior  post-central  and  internal  parieto-occipital  fissures.  It 
is  continuous  below  the  latter  with  the  first  annectant  convolution, 
and  at  the  longitudinal  fissure  with  the  quadrate  lobule  on  the 
mesial  surface  of  the  hemisphere.  The  Infra-parietal  lobule  lies 
below  the  longitudinal  j)oi'tion  of  the  intra-parietal  sulcus,  and 
behind  its  ascending  portion.  Three  fissures  terminate  in  it  below  : 
the  posterior  branch  of  the  fissure  of  Sylvius  in  front,  the  parallel  or 
superior  temporo-sphenoidal  fissure  in  the  middle,  and  the  inferior 
teriiporo  occipital  (2nd  temporal)  sulcus  behind  :  and  around  each 
of  these  arches  a  convolution  :  the  supra-marginal  over  the  Sylvian 
fissure,  the  angular  convolution  over  the  parallel  fissure,  and  the 
p)ost-parietal  over  the  inferior  temporo-occipital.  The  latter 
convolution  is  continuous  with  the  second  and  third  annectant 

The  Temporo-Sphenoidal  or  Temporal  Lobe  occupies  the 
middle  fossa  of  the  cranium.  It  lies  below  the  fissure  of  Sylvius 
and  the  imaginary  line  connecting  the  angle  of  the  latter  with  the 
parieto-occipital  boundary  line,  and  it  is  separated  from  the  lower 
part  of  the  occipital  lobe  by  the  continuation  of  that  boundary  line 
to  the  pre-occipital  notch,  at  the  angle  of  junction  between  the 
calvarial  and  basal  surfaces.  Its  under  surface  is  represented  by 
jjortions  of  the  gyrus  uncinatus  and  external  temporo-occipital  con- 
volutions (4th  and  5th  temporal  gyri)  seen  on  the  basal  aspect  of 
the  hemisphere.    Its  outer  surface  is  divided  by  two  fissures,  the 
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superior  or  parallel,  and  the  inferior^  into  three  convolutions, 
siij)erior,  middle  and  inferior.  The  parallel  fissure  is  parallel  to  the 
posterior  branch  of  the  Sylvian  fissure,  and  ends  in  the  angular 
convolution  ;  the  inferior  fissure,  parallel  to  the  last,  ends  in  the 
post-temjDoral  gyrus.  The  superior  and  middle  or  first  and  second 
convolutions  become  continuous  with  the  sujDra-marginal,  angular  and 
post-temporal  gyri ;  the  inferior  or  third  convolution  passes  above 
the  preoccii3ital  notch  to  the  occipital  lobe  by  means  of  a  latercd 
annectant  gyrus,  and  is  continuous  inferiorly  with  the  external 
temporo-occipital  convolution  of  the  basal  surface.  The  upper  sur- 
face of  this  lobe  is  concealed  within  the  fissure  of  Sylvius  and  closely 
related  to  the  Island  of  Reil.  It  presents  two  or  three  transverse 
temporal  gyri,  the  largest  and  most  anterior  of  which  lies  behind 
the  posterior  limiting  sulcus  of  the  insula. 

The  Occipital  Lobe  lies  behind  the  parietal  and  temporo- 
sphenoidal  lobes.  Its  outer  surface  has  been  arbitrarily  divided  into 
sujjerior,  middle  and  inferior  convolutions  by  superior  and  inferior 
occipital  fissures,  but  these  are  almost  imjDossible  to  recognise  on  most 
brains.  The  parieto-occipital  sulcus  has  been  seen  to  pass  into  the 
occipital  lobe  :  it  usually  joins  a  transverse  furrow,  the  anterior 
occipitcd  sulcus,  and  below  and  in  front  of  the  latter  is  an  oblique 
lateral  occipital  sulcus.  These  divide  the  outer  surface  of  the  lobe 
into  an  anterior  gyrus,  between  the  anterior  sulcus  and  the  upturned 
end  of  the  lateral  sulcus  ;  and  a  posterior  gyrus  behind  the  upturned 
end  of  the  lateral  sulcus  (Schafer). 

The  occipital  annectant  gyri  are  four  in  number.  The  first 
annectant  gyrus  unites  the  sujDerior  occipital  convolution  wdth  the 
supra-parietal  lobule,  the  second,  the  middle  occipital  with  the 
angular  convolution.  The  third,  the  middle  occipital  with  the 
lower  part  of  the  post-parietal  convolution ;  and  the  fourth,  the 
lower  occipital  with  the  lower  temporo-sphenoidal. 

The  name  of  opercidar  has  been  applied  to  those  parts  of  the 
inferior  frontal,  ascending  frontal,  ascending  parietal  and  superior 
marginal  convolutions,  which  form  a  kind  of  operculum  or  lid  over 
the  fissure  of  Sylvius  and  conceal  the  Island  of  Reil. 

The  Mesial  Surface  of  the  Braix. 

For  purposes  of  description  it  will  be  convenient  to  classify  the 
appearances  presented  on  the  mesial  aspect  of  the  brain  into 
(1.)  those  structures  which  cross  the  middle  plane  and  are  divided 
in  a  sagittal  section  through  the  longitudinal  fissure,  and  (II.)  those 
which  lie  close  to  the  line  of  section  but  are  not  divided. 
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I.  The  structures  cut  through  are  as  follows  (Fig.  317)  : — 

(1.)  The  Corinis  callosum,  with  its  rostrum  and  genu  in  front,  its 
sj^lenium  behind,  and  its  body  in  the  middle  (p.  685). 

(2.)  The  Fornix^  connected  behind  and  above  with  the  corpus 
callosum,  and  archinor  downwards  and  forwards  to  form 
the  corjDora  albicantia  at  the  base. 

(3.)  The  Sei^tum  lucidum,  including  between  its  layers  the  Fifth 
ventricle,  and  connecting  the  under  surface  of  the  body  of 
the  corpus  callosum  with  the  upper  surface  of  the  rostrum 
and  fornix. 

(4.)  The  Velum  inteiyositum,  a  fold  of  pia  mater  entering  the 
brain  at  the  transverse  fissure  of  Bichat,  below  the  corpus 
callosum  (splenium)  and  fornix. 

(5.)  The  basal  structures  forming  the  anterior  wall  and  floor  of 
the  third  ventricle,  viz.  the  lamina  cinerea,  the  ojytic 
chiasma,  the  tuber  cinereum,  the  infundihulum  and  the  j^itui- 
tarij  body,  the  commissural  fibres  between  the  two  corpora 
albicantia  and  adjacent  parts  of  the  anterior  pillars  of  the 
fornix,  the  posterior  2)erforated  spot,  and  the  junction  of  the 
crura  cerebri. 

(6.)  The  commissural  structures  crossing  the  third  ventricle,  viz. 

the  anterior  and  j^osterior  white  commissures  and  the  middle 

grey  commissure. 
(7.)  The  corpora  (juadrigemina  and  pineal  body,  OA^erlying  the 

mesial  acjueduct  of  Sylvius. 
(8)  The  pons  Varolii,  cerel^ellum  and  medulla  oblongata,  with 

the  fourth  ventricle,  and  the  valve  of  Yieussens  connecting 

the  superior  cerebellar  peduncles. 

II.  The  undivided  bilateral  structures  seen  on  the  mesial  surface 
consist  of  the  couA  olutions  and  sulci  in  front  of,  behind  and  above, 
the  corpus  callosum ;  and  the  o]3tic  thalami,  forming  the  lateral  walls 
of  the  third  ventricle.  Below  the  third  ventricle  lie  the  temporo- 
occipital  convolutions,  which  belong  to  the  basal  surface,  and  are 
best  exposed  after  removal  of  the  pons,  cerebellum,  and  medulla  by 
section  of  the  crura  cerebri  (Fig.  308). 

The  principal  fissures  of  the  mesial  surface  are  three  in 
number;  (1)  the  calloso-marginal,  (2)  the  internal  parieto-occipitalj 
and  (3)  the  calcarine;  and  by  means  of  these  the  convolutions  may 
be  divided  into  four  groups,  (1)  the  gyrus  fornicatus,  (2)  the  marginal 
convolutions,  (3)  the  quadrate  lobule,  and  (4)  the  cuneate  lobule. 

The  Galloso-marginal  fissure  commences  a  little  below  the  rostrum 
of  the  corpus  callosum,  and  curves  forwards  around  the  genu  and 
backwards  above  the  body,  finally  running  upwards  opposite  the 
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spleniiini  to  the  margin  of  the  longitudinal  fissure.  The  Calcarine 
fissure  runs  from  near  the  lower  part  of  the  hinder  extremity  of 
the  hemisphere  forwards  to  a  point  a  little  below  the  splenium  of  the 
corpus  callosum,  dividing  the  posterior  extremity  of  the  uncinate 
gyrus  into  two  parts.  It  corresponds  to  a  projection  called  the 
hippocampus  minor  in  the  posterior  horn  of  the  lateral  ventricle. 

Fig.  308. 


The  Internal  Parieto-occipital  fissure  is  continuous  above  with  the 
external  parieto-occipital  fissure  of  the  calvarial  surface,  and  runs 
downwards  and  forwards  to  join  the  calcarine  fissure  near  its  middle. 

The  Marginal  Convolutions  lie  between  the  calloso-marginal 
fissure  and  the  margin  of  the  longitudinal  fissure.  They  are 
subdivided  by  many,  secondary  fissures  (the  most  constant  of 
which,  the  sulcus  marginalis,  subdivides  the  middle  of  the  gyrus 
into  superior  and  inferior  parts)  and  about  an  inch  and  a  half  of  their 
jDOSterior  extremity,  partly  cut  off  by  a  vertical  fissure  and  corre- 


Fig.  308. — The  inner  and  under  surface  of  a  cerebral  hemisphere  showing  the 
convolutions  and  sulci  (modified  after  Thane). 

c.  c.  Corpus  callosum.  o.  t.  Optic  thalamus, 

s.  L.  Septum  lucidum.  t.  h.  Ta)nia  hippocampi. 

F.      Fornix.  e.  d.  Fascia  dentata. 

The  Convolutions  and  Sulci  are  distinguished  by  differences  in  type. 
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sponds  to  the  pre  and  post-central  gyri  of  the  outer  surface,  is  some- 
times termed  the  ^paracentral  lobule. 

The  Gyrus  fornicatus  (Convolution  of  the  Corpus  Callosum) 
arches  around  the  rostrum,  genu,  body  and  splenium  of  the  corpus 
callosum,  and  is  continuous  behind  with  the  quadrate  lobule  and 
the  u]Dper  limb  of  the  posterior  end  of  the  uncinate  gyrus.  It  is 
separated  from  the  marginal  convolutions  by  the  calloso- marginal 
fissure.  This  and  the  uncinate  gyrus  together  form  around  the 
corpus  callosum  and  crus  cerebri,  a  kind  of  ellipse  {limbic  lobe), 
which  is  complete  except  at  one  point,  opposite  the  anterior  perfo- 
rated spot. 

The  Quadrate  lobule,  representing  the  inner  surface  of  the  parietal 
lobe,  lies  between  the  terminal  portion  of  the  calloso-marginal 
fissure  and  the  internal  parieto-occipital  lissure,  and  is  continuous 
below  with  the  hinder  part  of  the  fornicate  gyrus. 

The  Ouneate  lobule  is  a  wedge-shaped  group  of  convolutions 
between  the  parieto-occipital  and  calcarine  fissures. 

The  Interior  of  the  Brain. 

[A  slice  of  brain  substance  about  an  inch  thick  is  to  be  taken  from 
the  top  of  the  right  hemisphere,  the  knife  being  carried  through  the 
calloso-marginal  sulcus ;  the  centrum  ovale  minus  will  thus  be 
exposed.] 

The  name  Centrum  Ovale  is  given  to  the  white  substance  of  the 
cerebrum  as  seen  on  horizontal  sections  at  different  levels.  It 
appears  as  a  white  mass  of  somewhat  oval  shape  surrounded  by  the 
plicated  grey  matter  of  the  convolutions.  It  is  clotted  by  minute 
red  or  dark  points,  the  puncta  vasculosa,  corresponding  to  divided 
blood  vessels. 

[By  slicing  off  one  hemis]3liere  a  little  above  the  level  of  the  corpus 
callosum,  a  side  view  of  the  upper  part  of  the  opposite  hemisphere 
will  be  ol3tained,  but  the  convolutions  of  the  inner  surface  can  be  thus 
only  very  imperfectly  observed.  The  removal  of  the  upj^er  j)arts  of 
both  hemispheres  a  little  above  the  level  of  the  corpus  callosum  dis- 
plays the  centrum  ovale  majus.] 

The  Corpus  Callosum  (Fig.  308,  c.  c),  the  great  transverse  com- 
missure of  the  brain,  consists  of  fibres  passing  transversely  from  one 
hemisphere  to  the  other,  and  forms  the  floor  of  the  middle  portion 
of  the  longitudinal  fissure  and  the  anterior  wall  and  roof  of  the  lateral 
ventricles.  It  is  nearer  the  anterior  than  the  posterior  extremity  of 
the  brain,  and  is  slightly  arched  from  before  backwards.     In  a  median 
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sagittal  section  its  anterior  extremity  will  be  seen  to  bend  abruptly 
backwards  and  downwards  to  the  base  of  the  brain,  forming  the 
genu  and  rostrum^  while  posteriorly  it  ends  in  a  thick  free  border, 
termed  the  selenium,  which  forms  the  upper  boundary  of  the  trans- 
verse fissure  of  Bichat  and  lies  in  contact  with  the  velum  inter- 
positum.  Beneath,  it  is  connected  with  the  septum  lucidum,  and 
further  back  with  the  fornix  (Fig.  317). 

The  Rostrum  has  been  seen  to  become  continuous  superficially  at 
the  base  of  the  brain  with  the  lamina  cinerea,  and  to  give  off  two 
pedu7icles  which  extend  outwards,  one  on  each  side,  to  the  beginning 
of  the  Sylvian  fissure. 

On  the  upper  surface  of  the  corpus  callosum  in  the  middle  line  is 
a  mesial  longitudinal  furrow,  the  raphe^  on  either  side  of  which  are 
two  white  bands,  the  strice  ohtedce  or  nerves  of  Lancisi,  and  outside 
these  are  other  longitudinal  lines  (lateral  strio'-),  overlapped  by  the 
gyrus  fornicatus.  The  longitudinal  elements  are  crossed  by  trans- 
verse markings  called  the  linece  transversce,  which  indicate  the  course 
of  the  fibres  of  the  structure.  The  anterior  callosal  fibres  curve 
forwards  on  entering  the  hemispheres,  the  posterior  backwards 
{forceps  major),  and  the  intermediate  fibres  (tapetum)  pass  directly 
outwards. 

The  Corpus  Callosum  is  about  four  inches  in  length  from  splenium 
to  genu,  and  extends  to  within  an  inch  and  a  half  of  the  anterior 
extremity  of  the  brain,  and  two  inches  and  a  half  of  the  posterior 
extremity. 

The  Lateral  Ventricles. 

[To  open  the  lateral  ventricle  in  each  hemisphere,  the  corpus 
callosum  is  to  be  carefully  cut  through  about  half  an  inch  from 
the  middle  line,  until  the  delicate  membrane  {ependyma  ventri^ 
culorum)  lining  the  ventricle  is  seen  ;  the  handle  of  the  scalpel 
should  then  be  used  to  reflect  the  brain  substance  and  expose  the 
cavity.] 

The  Lateral  Ventricle  (Fig.  309)  consists  of  a  central  cavity  or 
hody^  and  three  cornua,  anterior,  posterior,  and  middle  or  descending. 
The  Anterior  cornu  turns  forwards  and  outwards  into  the  front  of 
the  hemisphere,  and  offers  nothing  of  importance  for  notice.  The 
Posterior  cornu  curves  backwards  and  then  inwards  into  the  hinder 
part  of  the  brain,  and  presents  on  its  inner  wall  two  ridge-like  eleva- 
tions, one,  the  forceps  major,  due  to  a  bundle  of  fibres  continuous 
with  the  splenium  of  the  corpus  callosum  and  curving  backwards 
into  the  occipital  lobe ;  the  other,  called  the  hippocamims  minor  or 
calcar  avis  (Fig.  310,  7),  corresponding  to  the  bottom  of  the  calcarine 


THE  CHOROID  PLEXUS. 


687 


fissure.  The  Middle  horn  commences  at  the  same  point  as  the 
posterior  horn,  but  turns  downwards  behind  and  beneath  the  optic 
thalamus  to  reach  the  base  of  the  hemisphere.  It  will  be  traced  in 
a  subsequent  dissection.  The  Body  of  the  ventricle  is  bounded 
superiorly  by  the  corpus  callosum,  and  iU  floor,  whkh  slopes  down- 
wards and  forwards  in  front,  is  formed  by  the  following  parts,  from 
before  backwards — 1.  Corpus  striatum  ;  2.  Taenia  semicircidaris  ; 
3.  Optic  thalamus  ;  4.  Choroid  plexus ;  5.  Fornix. 

The  Corpus  Striatum  (Fig.  309,  3)  or  siiperior  ganglion  of  tJie 
hemisphere  appears  as  a  grey  pyriform  body  in  the  floor  of  the 
ventricle,  its  greater  end  being  directed  forwards  and  its  narrow 
extremity  or  tail  backwards  and  outwards.  When  cut  transversely 
it  will  be  seen  to  consist  of  two  grey  portions,  an  intraventricular 
or  caudate  nucleus  corresponding  to  the  surface  exposed  on  the  floor 
of  the  ventricle,  and  a  larger  extraventricular  or  lenticular  nucleus 
which  corresponds  in  position  with  the  Island  of  Reil.  The  two 
nuclei  are  separated  by  a  layer  of  white  substance,  called  the 
internal  caysule,  consisting  of  fibres  prolonged  from  the  crus  cerebri 
and,  in  their  passage  through  the  grey  nuclei,  causing  the  striated 
appearance  from  which  the  name  of  the  body  is  derived.  A  thin 
layer  of  grey  substance  called  the  claustrum  is  found  outside  the 
lenticular  nucleus,  and  is  separated  from  it  by  a  band  of  white  fibres, 
called  the  external  capsule,  which  joins  the  internal  capsule  below 
the  nucleus  ;  and  from  the  grey  matter  of  the  Island  of  Reil  by  a 
second  and  unnamed  layer  of  white  matter  (Fig.  313).  The  two 
corpora  striata  are  separated  behind  by  the  two  optic  thalami. 

The  Taenia  Semicircularis  or  Stria  terminalis  (Fig.  309,  6) 
is  a  narrow  band  of  white  matter  lying  superficially  between  the 
corpus  striatum  and  the  optic  thalamus  ;  it  joins  the  anterior  pillar 
of  the  fornix  in  front,  terminating  in  a  grey  mass  called  the  nucleus 
amygdalse ;  and  posteriorly  it  becomes  lost  in  the  middle  horn  of 
the  ventricle.  A  vein  (vena  corporis  striatse)  is  often  found 
beneath  it,  and  one  or  two  small  tributaries  of  the  choroid  plexus 
usually  cross  its  upper  surface. 

The  Thalamus  Opticus  (Fig.  309,  7)  is  here  seen  as  a  white 
body,  overlapped  by  the  fornix  and  choroid  plexus.  At  its  anterior 
end  is  a  prominence,  called  the  anterior  tubercle,  corresponding  to 
a  grey  nucleus  ;  posteriorly  it  forms  the  anterior  and  superior 
boundary  of  the  middle  horn,  and  is  surrounded  by  the  lateral 
portion  of  the  great  transverse  fissure.  It  will  be  further  exposed 
in  a  later  dissection. 

The  Choroid  Plexus  (Fig.  309,  8)  is  a  vascular  fringe  lying 
upon  the  surface  of  the  thalamus,  and  continued  into  the  descending 
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cornu  of  the  lateral  ventricle.  It  will  subsequently  be  seen  as  the 
fringed  edge  of  a  process  of  pia  mater  (velum  interpositum) ,  which 
enters  at  the  transverse  fissure  and  lies  beneath  the  fornix.  By 
drawing  gently  upon  the  choroid  plexus  of  one  side  it  may  be 
shown  to  be  connected  wdth  that  of  the  opposite  side  through  the 
foramen  of  Monro  (5)  (p.  695). 

[To  see  the  fornix  thoroughly,  the  remnant  of  the  corpus  callosum 
in  the  middle  line  should  be  cut  through  transversely  about  its  centre, 
and  the  posterior  part  is  to  be  carefully  dissected  away  from  the 
subjacent  fornix.]  ^ 

The  Fornix  (Fig.  309,  10)  is  a  thin  white  body^  of  triangular 
shape,  placed  in  the  middle  line  beneath  the  corpus  callosum.    It  is 
narrow  in  front  and  there  divides  into  two  anterior  crura  or  ]oillars^ 
which  pass  to  the  base  of  the  brain  and  become  twisted  on  themselves 
to  form  the  corpora  alhicantia  (p.  671).   Posteriorly  it  is  incorporated 
w^ith  the  splenium  of  the  corpus  callosum,  and  gives  off  on  each 
side  a  ijosterior  pillar,  which  passes  into  the  middle  horn,  fusing 
with  the  hippocampus  major  and  toenia  hippocampi.     The  angle  of 
divergence  between  these  posterior  pillars  is  occupied  by  the  trans- 
verse fibres  of  the  corpus  callosum,  which  give  rise  to  the  appear- 
ance called  the  lyra  of  the  fornix.    Its  superior  surface  is  connected 
in  the  middle  line  with  the  septum  lucidum,  and  forms  on  each 
side  a  part  of  the  floor  of  the  lateral  ventricle  :  its  inferior  surface 
is  sej^arated  from  the  third  ventricle  and  optic  thalami  by  the 
velum  interpositum  ;  and  its  lateral  borders  are  in  contact  with 
the  choroid  plexuses.    The  fissure  on  each  side,  between  its  anterior 
pillar  and  the  anterior  extremity  of  the  optic  thalamus,  is  converted 
by  the  lining  membrane  of  the  ventricle  (ependyma)  into  a  serous 
canal,  the  foramen  of  Monro,  which  opens  below  into  the  third 
ventricle.    The  choroid  plexus  does  not  pass  through  this  canal  but 
outside  it. 

The  lateral  ventricles  are  separated  from  one  another  by  the 
Septum  Lucidum,  a  very  thin  double  layer  of  cerebral  matter, 
grey  externally  and  white  within,  enclosing  a  shut  sac  called  the 
fifth  ventricle,  and  extending  between  the  anterior  j^art  of  the 
corpus  callosum  and  the  fornix.  It  is  deeper  in  front  than  behind 
(Fig.  317,  8). 

The  Fifth  Ventricle  (Fig.  309,  2)  can  be  shown  by  cutting 
through  the  septum  lucidum  with  a  pair  of  scissors  close  to  the 
remains  of  the  corpus  callosum.  It  lies  between  the  two  layers 
of  the  septum  lucidum,  and  is  deepest  in  front.  In  the  foetus  it 
formed  a  part  of  the  great  longitudinal  fissure,  but  is  subse- 
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(|uently  cut  off  from  the  fissure  by  the  development  of  the  corpus 
{  callosum. 

[To  see  the  descending  cornu^the  side  of  the  brain  should  be  freely 
cut  away  opposite  the  point  at  which  the  choroid  plexus  disappears. 
I   The  choroid  plexus  being  taken  as  a  guide,  the  horn  can  be  opened 
!   along  its  side,  and  the  cavity  exposed  by  drawing  the  parts  asunder.] 


Fig.  309. 


The  Descending  or  Middle  Cornu  (Fig.  310)  takes  a  curved 
course  downward,  behind  and  then  beneath  the  optic  thalamus. 
Its  direction  is  at  first  slightly  backwards  and  then  outwards,  down- 
wards, forwards,  and  inwards ;  opening  at  the  base  of  the  dissected 


Fig.  309. — Lateral  ventricles  of  the  brain  (from  Hirschfeld  and  Leveille). 


1.  Septum  lucidum. 

2.  Fifth  ventricle. 

3.  Corpus  striatum, 

4.  Corpus  callosum,  reflected. 

5.  Foramen  of  Monro. 

6.  Tienia  semicircular] s. 

7.  Thalamus  (opticus). 
3.  Choroid  plexus. 

9.  Corpus  fimbriatum. 
H. 


10.  Fornix. 

11.  Posterior    extremity   of  corpus 

callosum. 

12.  Commencement    of  descending 

cornu. 

13.  Vena  Galeni. 

14.  Hippocampus  minor. 

15.  Posterior  cornu  of  lateral  ven- 

tricle. 
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Fig.  310. 


)3rain  througli  the  lateral  part  of  the  transverse  fissure  of  Bichat 
between  the  gyrus  uncinatusand  crus  cerebri  (Fig.  305).  It  contains 
the  following  structures  from  without  inw^ards — (1)  the  Eminentia 
collaterals  :  (2)  the  hijyj^ocamjms  major,  terminating  below^  and  in 
front  in  th^  pes  hipijocariipi  ;  (Z)  the  firiihria  ot  tcenia  hippocampi; 
(4)  the  Dentate  Convolution ;  (5)  the  Dentate  fissure;  (6)  the  grey 

matter  of  the  upper  surface  of  the 
uncinate  gyrus  ;  (7)  the  choroid 
plexus  overlying  the  taenia  hippo- 
campi. In  the  recent  state  the  ter- 
mination of  the  cornu  is  closed  by 
the  ependyma  lining  the  lateral 
ventricle  and  its  extensions. 

The  Eminentia  Collateralis  (Fig. 
310,  5)  is  an  elongated  projection 
commencing  at  the  junction  between 
the  middle  and  posterior  cornua,  and 
running  downw^ards  into  the  middle 
horn  on  the  outer  side  of  the  hip- 
pocampus major.  It  corresponds  to 
the  bottom  of  the  collateral  fissure, 
and  its  greater  or  less  development 
depends  upon  the  depth  of  this. 

The  Hipjpocarnpus  Major  (Fig. 
310,  2>)  ^  prominent  convex 
body  corresponding  to  an  unfolding 
of  cerebral  matter  around  the  dentate 
fissure,  and  occupying  the  whole  length  of  the  cornu.  Its  anterior 
extremity  is  enlarged,  lobulated,  and  marked  with  more  or  less 
distinct  transverse  grooves,  and  has  received  the  name  Fes  Hippo- 
campi (i)  from  its  fancied  resemblance  to  the  foot  of  an  animal. 
It  has  a  thin  layer  of  white  fibres  on  the  surface,  but  consists 
principally  of  grey  matter  continuous  with  that  of  the  uncinate 
gyrus,  by  the  folding  of  which  it  is  developed  (Fig.  311). 


Fig.  310. — Middle  and  posterior  coniua  of  the  lateral  ventricle  of  brain  (from 
Hirschfeld  and  Leveille) . 


1.  Pes  hippocampi. 
*2.  Tfenia  hippocampi. 

3.  Hippocampus  major. 

4.  Dentate  convolution  with  opening 

of  dentate  fissure  on  its  imier 
side,  and  the  upper  surface  of 
the  uncinate  gyrus  intemal  to 
the  fissure 


o.  Eminentia  collateralis. 

6.  Posterior  pillar  of  fornix  (cut). 

7.  Hippocampus  minor  (the  forceps 

major  is  seen  on  the  inner  side 
of  this  in  continuity  with  the 
splenium) . 

8.  Splenium  of  corpus  eallosum  (cut). 

9.  Posterior  cornu. 
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At  the  anterior  border  of  the  hippocampus  major  is  a  thin  band 
of  white  cerebral  matter  continuous  with  the  posterior  pillar  of  the 
fornix,  known  as  the  Fimbria  or  Taenia  Hippocamjn  (Fig.  310,  2). 
By  lifting  this  up  with  the  handle  of  the  scalpel  and  turning  it  aside, 
the  dissector  exposes  the  Dentate  Convolution,  or  Fascia  Dentata,  a 
border  of  grey  matter  which  receives  its  name  from  the  toothed 
aspect  given  to  it  by  the  passage  of  small  vessels  across  it  at  regular 
intervals.  This  is  the  free  edge  of  the  uncinate  (jyrus.  The  Dentate 
Fissure  lies  between  the  dentate  convolution  and  the  up})er  surface 
of  the  uncinate  convolution  (Figs.  308,  311). 

The  Choroid  Plexus  of  the  descending  cornu  is  continuous  with 
the  choroid  plexus  of  the  lateral  ventricle,  and  is  now  seen  to  be 
connected  with  the  border  of  the  fold  of  pia  mater  which  enters  the 
brain  through  the  transverse  fissure  of  Bichat. 

[The  fornix  should  be  cut  through  opposite  the  foramen  of  Monro, 
and  reflected  with  the  handle  of  the  scalpel.  The  transverse  mark- 
ings called  the  Lyra  will  then  be  seen  between  its  posterior  pillars  ; 
and  the  velum  interpositum  beneath  will  be  brought  into  view. 
By  carefully  scraping  away  the  brain  substance  with  the  handle  of 
the  knife,  the  continuity  of  the  velum  interpositum  with  the  j)ia 
mater  through  the  great  transverse  fissure  may  be  easily  demon- 
strated.] 

The  Velum  Interpositum  (Fig.  312,  5)  is  a  double  fold  of 
membrane,  of  triangular  form,  inflected  into  the  interior  of  the  brain 
at  the  transverse  fissure  from  the  pia  mater  over  the  upper  surface 
of  the  cerebellum  and  the  occipito-temporal  convolutions  of  the 
under  surface  of  the  cerebrum.  Between  its  layers,  near  the  middle 
line,  are  the  two  veins  of  Galen  passing  to  the  straight  siuus,  the 
veins  of  the  corpus  striatum,  and  the  choroid  branches  of  the 
cerebral  arteries,  which  enter  it  laterally.  Its  upper  surface  is  in 
contact  with  the  corpus  callosum  and  fornix;  its  under  surface  forms 
the  roof  of  the  3rd  ventricle,  and  rests  upon  the  optic  thalami 
laterally  ;  its  borders  are  fringed  by  the  choroid  plexuses  of  the 
lateral  ventricles,  and  the  choroid  plexus  of  the  third  ventricle 
depends  from  its  inferior  surface. 

The  Great  Transverse  Fissure  or  Fissure  of  Bichat 
(Fig.  311)  which  is  now  opened,  is  the  slit  by  which  the  velum 
interpositum  enters  the  brain.  It  is  exposed  on  the  undissected 
brain  by  opening  up  the  interspace  between  the  cerebrum  and  cere- 
bellum, and  removing  the  pia  mater.  It  will  then  be  seen  as  a 
wide  fissure,  nearly  horizontal  in  the  middle,  but  strongly  curved 
downwards  and  inwards  at  the  sides.  Its  central  portion  lies 
between  the  corpus  callosum  in  front  and  the  corpora  quadrigemina 
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and  upper  surface  of  the  optic  thalamus  below  ;  while  its  extre- 
mities Lend  each  around  the  corresponding  optic  thalamus,  at  first 
external  to,  and  tlien  beneath  it,  to  terminate  in  the  interval 
between  the  eras  cerebri  and  the  uncinate  gyrus  at  the  base  of  the 
brain.    It  opens  into  the  middle  horn  of  the  lateral  ventricle  over 

Fig.  311. 


10      14  12 


Fig.  311. — Frontal  section  of  the  brain  through  the  transverse  fissure  (W.  A.)- 
The  vehini  interpositum  and  choroid  plexus  removed. 

The  fissure  is  seen  between  the  corpus  callosum  and  corpora  quadri- 
gemina  in  the  middle  line,  and  curving  on  each  side  around  the 
posterior  extremity  of  the  optic  thalamus  to  end  opposite  the  crus- 
cerebri,  between  the  thalamus  and  the  gyrus  uncinatus.  It  is  continuous 
with  the  middle  horn  of  the  ventricle  over  the  hippocampus  major. 


1.  Longitudinal  fissure. 

2.  Superficial  white  matter  of  hippo- 

campus major,  terminating  in 
the  limbriio. 

3.  Gyrus  fornicatus. 

4.  Dentate  fissure. 

0.  Spleniumof  corpus  callosum  (cut). 

6.  Hippocampus  major. 

7.  Posterior  extremity  of  optic  thala- 

mus. 


8.  Eminentia  collaterali?. 

9.  Aqueduct  of  Sylvius. 

10.  Collateral  fissure. 

11.  Corpora  quadrigemina. 

12.  Dentate  convolution. 

13.  Crus  cerebri. 

14.  Gyrus  uncinatus. 

15.  Pons  Varolii . 

16.  Posterior  tubercle  of  optic  thala- 

mus. 
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tlie  hippocampus  major  on  the  outer  side  of  the  thalamus,  when  the 
^^pendyma  closing  the  cornu  in  this  situation  is  broken  down. 

[The  velum  interpositum  is  to  be  reflected,  and  the  two  small 
rlioroid  jilexnses  of  the  third  ventricle  will  be  seen  on  its  under  surface 
near  the  middle  line.  The  third  ventricle  is  now  exposed,  and 
behind  it  the  corpora  fjuadrigemina  and  the  pineal  gland.  The 
latter  is  very  liable  to  be  removed  with  the  velum  interpositum, 
unless  it  is  carefully  dissected.] 


Fig.  312. 


The  Third  Ventricle  (Fig.  314)  is  the  mesial  interspace  between 
the  two  optic  thalami :  these,  with  the  peduncles  of  the  pineal 
gland,  forming  its  lateral  boundaries.     Its  roof  is  formed  by  the 


Fig.  312. — The  velum  interpositum,  showing  its  contiiuiity  with  the  pia  mater 
(from  University  College  Museum). 


1.  Fornix  divided  and  reflected. 

2.  Corpus  striatum. 

3.  Venue  Galeni. 

4.  Thalamus  opticus. 

5.  Velum  interpositum. 

6.  Choroid  plexus. 


7.  Left  half  of  fornix  reflected,  show- 

ing lyra. 

8.  Pia  mater  on  under  surface  of 

cerebrum,  continuous  with 
10.  Pia  mater  on  upper  surface  of 
cerebellum. 
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fornix  and  velum  interpositum.  Its  floor  corresponds  to  the  optic 
chiasma,  tuber  cinereum,  infundibulum,  corpora  albicantia,  the 
upper  surface  of  the  crura  cerebri,  and  the  locus  perforatus  posti- 
cus (from  before  backwards).  Its  anterior  houndary  is  formed  by 
the  anterior  pillars  of  the  fornix  ;  the  anterior  commissure,  crossing 

Fig.  313. 


15  14 


in  front  of  these  and  visible  in  their  angle  of  divergence  ;  and  the 
lamina  cinerea.  Posteriorly  lie  the  posterior  commissure,  the  pineal 
gland  with  its  peduncles,  and  the  aqneduct  of  Sylvius. 

The  Anterior  commissure  is  a  round  bundle  of  white  fibres  which 


Fig.  313. — Transverse  vertical  section  of  the  cerebrum  made  immediately 
behind  the  corpora  albicantia  (H.  E,  Clark). 


Longitudinal  fissure. 

Corpus  callosum,  10. 

Fornix.  11. 

Island  of  Reil.  12. 

Nucleus  caudatus.  13. 

Internal  capsule.  14. 
External  capsule. 

Teniaform  nucleus  or  claustrum.  15. 

Lenticular  nucleus.  16. 


8,  and  9 


together 


constitute 


the  corpus  striatum. 

Thalamus  opticus. 

Third  ventricle. 

Crus  cerebri. 

Corpora  albicantia. 

Tuber  cinereum  and  commence- 
ment of  infundibulum. 

Optic  tract. 

Extremity  of  middle  horn  of 
lateral  ventricle. 
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may  be  traced  on  either  side  into  the  temporo-sphenoidal  lobe,  and 
is  joined  in  front  hy  a  commissnral  band  between  the  two  olfactory 
nerves.  The  Posterior  commissure,  also  white,  is  a  thinner  band  of 
fibres  running  transversely  between  the  two  optic  thalami  beneath 
the  pineal  body.  Between  the  anterior  and  posterior  commissures 
is  seen  the  middle  or  soft  commissure,  a  flat  grey  band  joining  the 
two  internal  nuclei  of  the  optic  thalami. 

The  third  ventricle  communicates  with  the  two  lateral  ventricles 
by  the  foramina  of  Munro,  and  with  the  fourth  ventricle  by  the  iter 
a  fertio  ad  quart um  ventriculum  or  aqueduct  of  Sylvius,  a  narrow 
canal  about  half  an  inch  in  length,  which  passes  beneath  the 
jDosterior  commissure,  the  pineal  gland,  and  the  corpora  qnadrige- 
mina  (Fig.  317,  i6). 

The  Thalamus  Opticus  (Fig.  314,  6)  is  now  fully  exposed  as  a 
large  ovoid  body,  grey  within,  and  covered  by  a  thin  layer  of  white 
matter  {stratum  zonale)  externally.  It  is  placed  behind  and  internal 
to  the  corpus  striatum,  and  is  continuous  externally  with  the  sub- 
stance of  the  hemisphere  (Fig.  311).  It  forms  part  of  the  floor  of 
the  lateral  ventricle,  the  external  wall  and  roof  of  the  middle  horn 
of  the  same  cavity,  and  the  lateral  wall  of  the  third  ventricle.  Its 
anterior  extremity  (in  the  lateral  ventricle)  presents  a  slight  pro- 
minence, the  anterior  tubercle;  its  posterior  extremity,  within  the 
lateral  curve  of  the  great  transverse  fissure,  has  another  tubercular 
prominence,  the  ^^idvinar  or  ijosterior  tubercle ;  its  under  surface 
2^artly  rests  upon  the  crus  cerebri  and  the  grey  matter  of  the  floor 
of  the  third  ventricle,  and  is  partly  free,  forming  the  roof  of  the 
terminal  portion  of  the  middle  horn.  In  the  latter  situation  it  has 
two  projections,  the  external  and  internal  geniculate  bodies,  which  lie 
in  contact  with  the  upper  surface  of  the  uncinate  gyrus,  and  are  con- 
nected with  the  quadrigeminal  bodies  and  optic  tract.  Its  relations 
to  the  anterior  and  middle  commissures  have  been  mentioned.  A 
white  band,  the  inneal  stria ^  continuous  with  the  peduncle  of  the  pineal 
gland,  runs  along  the  junction  of  its  upper  and  inner  surfaces. 

By  turning  the  brain  on  its  side  the  optic  tract  may  be  readily  traced 
to  the  under  surface  of  the  optic  thalamus,  and  will  be  found  to 
divide  into  two  parts,  which  are  connected  with  the  external 
geniculate  body  and  pulvinar,  and  pass  on  to  the  superior  quadri- 
geminal body. 

The  principal  grey  iiuclei  of  the  optic  thalamus  are  :  (l)  The 
nucleus  of  the  anterior  tubercle  ;  (2)  The  posterior  external  nucleus, 
extending  into  the  posterior  tubercle  ;  (3)  The  posterior  internal 
nucleus  ;  (4)  The  nucleus  of  the  external  geniculate  body.  Three 
other  layers  of  grey  matter  will  be  found  in  the  subthalamic  region, 
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the  stratum  dorsale  above,  the  zona  incerta  in  the  middle,  and  the 
corpus  suhthalamicum  beneath. 

The  Pineal  Body  (Fig.  314,  lo)  {conarium)  is  a  reddish  grey 
flattened  conical  body,  lying  between  the  anterior  pair  of  the 
corpora  quadrigemina  (nates;,  and  aljove  the  posterior  commissure  of 
the  third  ventricle.    Its  anterior  part  or  base  is  connected  with  the 


Fi?.  314 


margins  of  the  optic  thalami  by  two  slender  anterior  jjedandes  or 
Jiahenuhe,  and  with  the  posterior  commissure  by  two  slender  inferior 
Xjeduncles.    It  receives  a  special  investment  from  the  velum  inter- 


Fig.  314, — Third  ventricle  of  brain 

1.  Corpus  striatum  dissected. 

2.  Fifth  ventricle. 

3.  Anterior  crura  of  fornix  (cut) . 

4.  Corpus  striatum, 
o.  Anterior  commissure  of  third  ven- 
tricle. 

6.  Optic  thalamus. 

7.  Middle  of  soft  commissure. 

8.  Haben^e  or  peduncles  of  pineal 

gland. 

9.  Third  ventricle. 
10.  Pineal  bod  v. 


(from  Hirschfeld  and  Leveille), 

11.  Taenia  semicircularis. 

12.  CorTJora  fjuadrigeirdna. 

13.  Valve  of  Yieussens. 

14.  Fourth  ventricle. 

lo.  Anterior   extremity   of  supeiior 
veiTiiiform  process. 

16.  Arbor  ^  itae  cerebelli. 

17.  Anterior    extremity   of  inferior 

vermifoiTn  process  (nodulus). 
19.  Communication  of  4th  veutricle 
with  subarachnoid  space. 
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positum.    The  triangular  depression,  between  the  anterior  peduncle 
!    and  the  pulvinar,  is  called  the  trigonum  haheiiulce.    A  grey  nucleus 
J    is  found  in  the  floor  of  this  space. 

I  The  Corpora  Quadrigemina  or  Optic  Lobes  (Fig.  314,  12) 
are  four  white  prominences  containing  grey  matter,  placed  imme- 
diately behind  the  third  ventricle.  They  have  been  named  Nates 
and  Testes,  from  their  fancied  resemblance  to  those  parts  ;  the 
superior  being  the  nates  and  the  inferior  the  testes.  They  are 
connected  with  the  corpora  geniculata  by  white  bands  or  hrachia,  the 
brachium  from  the  superior  quadrigeminal  body  on  each  side  passing 
to  the  external  geniculate  body  and  the  optic  tract,  the  brachium 
from  the  inferior  quadrigeminal  body  to  the  internal  geniculate  body. 
Two  broad  white  bands,  the  superior  peduncles  of  the  cerebellum 
{jJTOcessus  a  cerebello  ad  testes),  pass  from  the  cerebellum  to  the  inferior 
quadrigeminal  bodies  (Fig.  315,  3),  and  are  connected  by  a  thin 
layer  of  white  matter,  the  Valve  of  Vieussens  (Fig.  314,  13,  Fig. 
317,  15),  to  which  may  be  traced  the  fourth  pair  of  nerves. 

A  small  band  of  white  matter  seen  passing  transversely  inwards 
to  the  corpora  quadrigemina  on  each  side,  beneath  the  superior 
peduncle  of  the  cerebellum,  is  called  the  Fillet  of  Reil  (Fig.  315,  2). 
It  is  a  portion  of  a  tract  of  ascending  fibres  passing  from  the  nuclei 
of  the  opposite  posterior  columns  of  the  medulla,  to  end  in  the 
corpora  quadrigemina  and  base  of  the  cerebrum. 

■ [Opportunity  may  now  be  taken  to  trace  out  the  anterior  commis- 
sure of  the  third  ventricle  and  the  anterior  pillar  of  the  fornix,  by 
carefully  scraping  away  the  corpus  striatum  of  one  side.] 

The  Anterior  'pillar  of  the  Fornix  has  been  seen  descending  in 
front  of  the  third  ventricle,  and  behind  the  anterior  commissure,  to 
reach  the  base  of  the  brain,  where  it  is  twisted  upon  itself  and 
forms  the  superficial  white  substance  of  the  corpus  albicans.  At 
this  point  it  is  probably  continuous  with  the  bundle  of  Vicq  d'Azyr^ 
which  ascends  to  become  lost  in  the  grey  matter  of  the  optic 
thalamus. 

The  Cerebellum. 

The  Cerebellum  (Fig.  305,  28),  or  smaller  brain,  lies  beneath  the 
posterior  lobes  of  the  cerebrum,  and  in  the  skull  is  separated  from 
them  by  the  tentorium  cerebelli.  It  is  of  a  darker  colour  than  the 
cerebrum,  and  its  surface  is  divided  by  sulci  into  laminae  instead  of 
convolutions.  It  consists  of  two  lateral  hemispheres  united  by  a 
median  portion  ;  and  a  horizontal  fissure,  which  passes  round  the 
margin,  divides  the  organ  into  an  upper  and  a  lower  part. 
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The  Upper  surface  is  flat,  except  in  the  middle,  where  there 
is  a  slight  elevation  called  the  su]perior  vermiform  process,  A  deep 
notch  in  the  middle  line  in  front  lodges  the  corpora  quadrige- 
mina,  and  a  deeper  notch  or  furrow  behind  receives  the  falx 
cerebelli. 

The  surface  presents  a  number  of  subdivisions.  The  parts  of 
the  sujDerior  vermiform  process  enumerated  from  before  backwards 
are  as  follows  : — 

(1)  The  lingula,  three  or  four  cerebellar  laminae  prolonged  over 
the  valve  of  Yieussens  ;  (2)  the  central  lobe,  at  the  fore  part  of 
the  superior  vermiform  process  ;  (3)  the  culmen  monticuli  :  (4) 
the  clivus  monticidi and  (5)  ih^  folium  cacnminis,  a  thin  lamella 
bounding  the  horizontal  fissure. 

On  each  side  of  the  superior  vermiform  process  are  : — (1)  The  ala 
of  the  lohus  centralis  continued  from  the  central  lobe;  (2)  the  lobus 
lunatus  anterior  continuous  with  the  culmen  monticuli  ;  (3)  the 
lobns  lunatus  posterior  continuous  with  the  clivus  monticuli  ;  (4) 
the  postero-superior  semilunar  lobe  continuous  with  the  folium 
cacuminis.  The  fissures  separating  these  lobes  from  before  back- 
wards are  :  —  (1)  the  p)recentral  ;  (2)  the  postcentral  ;  (3)  the  pre- 
clival  ;  and  (4)  the  postclival. 

The  cerebellum  is  connected  to  the  cerebrum  and  spinal  cord 
by  three  peduncles  or  crura  : — superior,  middle  and  inferior.  The 
superior  can  now  be  seen. 

The  Superior  Peduncle  (Fig.  315,  3)  {processus  a  cerebello  ad 
testem)  is  a  broad  flattened  white  band,  which  is  connected  below 
with  the  inferior  vermiform  process,  and  passes  upwards,  forwards, 
and  inwards  to  the  corresponding  testis  (inferior  quadrigeminal 
body).  It  forms  the  superior  lateral  boundary  of  the  fourth  ventricle. 
The  two  processes  are  prolonged  beneath  the  corpora  quadrigemina 
to  the  optic  thalami,  their  fibres  decussating  in  their  passage. 

The  Valve  of  Vieussens  (Fig.  314,  13)  {Velum  medullar e  an- 
terius)  is  the  thin  layer  of  white  nervous  matter,  stretched  between 
the  two  superior  peduncles  of  the  cerebellum,  and  connected  with 
the  lingula  of  the  superior  vermiform  process.  It  is  narrow  in 
front,  but  broader  beliind,  and  bridges  over  the  upper  part  of  the 
cavity  of  the  fourth  ventricle.  The  fourth  pair  of  nerves  arise 
from  the  middle  line  of  the  valve  close  behind  the  corpora  quadri- 
gemina  (Fig.  317,  15),  and  a  small  mesial  ridge,  the  frmnulum, 
extends  from  its  apex  to  the  groove  between  the  inferior  quadri- 
geminal bodies. 

[The  preparation  is  to  be  turned  over  for  the  examinatiou  of  the 
remaining  peduncles  and  of  the  under  surface  of  the  cerebellum.] 


INFERIOR  SURFACE  OF  THE  CEREBELLUM. 
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The  Middle  Peduncle  (Fig.  315,  4)  (pivcessus  a  cerehello  ad  po/i- 
tem)  has  been  already  seen  at  the  base  of  the  brain.  It  is  the 
largest  of  the  three,  and  the  fibres  pass  across  from  one  hemisphere 
of  the  cerebellum  to  the  other  constitntino-  the  transverse  fibres  of 
the  pons  Varolii,  which  have  been 
already  dissected  (p.  674). 

The  Inferior  Peduncle  (Fig.  315, 
5)  (processus  a  cerehello  c(d  medullarn) 
will  be  better  seen  when  the  fourth 
ventricle  is  opened. 

The  Inferior  Surface  (Fig.  316) 
of  the  cerebellum  is  divided  into 
two  hemispheres  by  a  deep  fissure, 
the  vallecida,  at  the  bottom  of  which 
is  the  inferior  vermiform  j^rocess. 

Each  hemisphere  is  subdivided 
into  five  lobes.  Behind  is  the 
Posterior  Lohe  (ii)  ;  next  the  Slender 
Lobe  (10)  ;  and  in  front  of  that 
the  Biventral  or  Digastric  Lohe  (5)  ; 
the  Amygdala  or  Tonsil  (Fig.  305, 
29)  is  a  prominent  lobe  close  to 
the  vallecula,  which  it  partially  con- 
ceals ;  and  the  Flocculus  (Fig.  316, 
4)  is  a  small  lobe  immediately  in 
front  of  the  biventral  lobe  and 
beneath  the  crus  cerebelli,  whence 
it  is  sometimes  called  the  subpe- 
duncular  lobe.  It  is  closely  related 
to  the  roots  of  the  seventh,  eighth, 
ninth,  tenth,  and  eleventh  nerves. 


Fig.  315. — Fourtli  ventricle  and  upper  part  of  spinal  cord  and  membranes.  The 
posterior  roots  of  the  nerves  are  removed  on  the  left  side  (from  Hirsehfekl 
and  Leveille). 


10. 


Corpora  quad rigemina . 
Fillet  of  the  olivary  body. 
Processus  a  cerebello  ad  testem. 
Processus  a  cerebello  ad  pontem. 
Processus  a  cerebello  ad  medul- 
larn. 

Floor  of  fourth  ventricle. 
Glosso-pharyngeal  nerve. 
Pncumo-gastrie  nerve. 
Spinal  accessory  nerve. 
Posterior  columns  of  spinal  cord. 


11,  11.  Anterior  divisions  of  spinal 

nerves. 

12,  12.  Gaugha  of  nerves. 

13,  13.  Posterior  divisions  of  spinal 

nerves. 

14,  14,  Posterior  roots  of  spinal  nerves. 

15,  Line  of  origin  of  posterior  roots  of 

left  side. 

16,  16.  Ligamentum  denticulatum. 

17,  17.  Anterior  roots  of  spinal  ner\  es 

18,  Dura  mater. 
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The  Inferior  Vermiform  Process  (Fig.  316)  is  divided  into  four 
portions.  Most  anteriorly  is  the  Nodule  (6)  which  projects  into 
the  fourth  ventricle;  next  is  a  narrow  ridge  called  the  Uvula  (7), 
so-called  from  its  position  between  the  two  tonsils ;  this  is  succeeded 
by  the  Pyramid  (9),  and  most  posteriorly  are  a  few  transverse 
laminae,  constituting  the  tuber  valvulce. 

By  turning  aside  or  cutting  away  the  amygdalae,  a  layer  of  white 
matter  will  be  brought  into  view  extending  from  the  flocculus  on 


Fig.  316. 


each  side  to  the  top  of  the  nodule.  This  is  the  Velum  medullare 
jjosterius  (8). 

On  section  the  cerebellum  shows  an  arborescent  arrangement  of 
white  matter  (arbor  vitce  cerebelli)  capped  by  the  folia  of  the 
superficial  grey  matter.  In  the  centre  of  the  white  matter  of  each 
lateral  lobe  is  a  plicated  capsule  of  grey  matter,  the  corpus  dentatum, 
and  between  the  corpora  dentata  on  each  side  of  the  middle  line  are 
three  other  collections  of  grey  matter,  the  nucleus  fastigii,  close  to  the 
median  line,  the  nucleus  globosus,  outside  this,  and  the  nucleus  emboli- 
formus^  still  more  externally,  close  to  the  corpus  dentatum. 

[The  brain  being  again  placed  with  the  base  downward,  an  incision 


Fig.  316.- 


-Under  surface  of  cerebellum,  the  amj-gdalae  having  been  removed 
(from  Hirschfeld  and  Leveille). 


1 .  Medulla  oblongata. 

2.  Pons  Varolii. 

3.  Choroid  plexus  of  the  4th  ven- 

tricle. 

4.  Flocculus. 

0.  Biventral  lobe  of  cerebellum. 


6.  Nodulus   of  inferior  vermiform 

process. 

7.  Uvula. 

8.  Posterior  medullary  velum. 

9.  Pyramid. 

10.  Slender  lobe. 

11.  Posterior  inferior  lobe. 


THE  FOURTH  VENTRICLE. 
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is  to  be  made  through  the  valve  of  Vienssens  and  the  cerebellum,  in 
order  to  expose  fully  the  cavity  of  the  fourth  ventricle.] 

The  Fourth  Ventricle  (Fig.  315,  6)  is  a  serous  cavity  situated 
between  the  pons  Varolii  and  medulla  oblongata  in  front,  and 


Fi^.  31' 


the  cerebellum  behind.  It  is  lozenge-shaped,  and  presents  anterior 
and  posterior  walls,  suj^erior  and  inferior  lateral  boundaries,  suj)erior^ 
inferior,  and  lateral  angles.  It  communicates  with  the  third 
ventricle  hj  the  aqueduct  of  Sylvius  above,  with  the  central 
canal  of  the  cord  by  the  ventricle  of  Arantius  below,  and  with  the 


Fig.  317- — Vertical  longitudinal  section  of  the  brain  (from  Hirschfeld  and 

Leveille). 


1.  Convolution  of  longitudinal  fis- 

sure. 

2.  Gyrus  fornicf.tus. 

3.  Velum  interpositum. 

4.  Corpus  callosum. 

5.  Peduncle  of  Pineal  gland  on  the 

margin  of  optic  thalamus. 

6.  Septum  lucidum. 

7.  Middle  commissure  of  third  ven- 

tricle joining  optic  thalami, 

8.  Fornix. 

9.  Pineal  gland. 

10.  Foramen  of  Monro. 

11.  Fissure  of  Bichat. 


12.  Anterior  commissure. 

13.  Corpora  quadrigemina. 

14.  Posterior  commissure. 

15.  Valve  of  Vieussens. 

16.  Iter  a  tertio  ad  quartum  ventri- 

culum. 

17.  Fourth  ventricle. 

18.  Optic  nerve. 

19.  Arbor  vita?  cerebelli. 

20.  Pituitary  body  and  infundibulum. 

21.  Section  of  medulla  oblongata. 

22.  Corpus  albicans. 

24.  Locus  perforatus  posticus. 

26.  Section  of  pons  Varolii. 
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subarachnoid  space  Ly  three  apertures  in  the  pia  mater  of  its  pos- 
terior wall,  one  in  the  middle,  the  foramen  of  Magendie,  and  one 
in  each  lateral  recess. 

The  anterior  ivall  or  floor  (Fig.  3 1 8)  is  vertical.  It  is  formed  by  the 
posterior  surface  of  the  pons  Varolii  and  medulla  oblongata,  and  pre- 
sents for  notice  the  following  parts  : — 
(1)  The  median  farrow  (c.sc),  extending 
from  the  aqueduct  of  Sylvius  to  the 
ventricle  of  Arantius.  On  each  side  of 
this  are  (2)  the  fasciculus  teres  (ft.), 
an  eminence  consisting  of  white  fibres 
prolonged  from  the  cord  to  the  cms 
cerebri  ;  (3)  Strice  acousticcB  (^a.st.), 
white  bands  of  origin  of  the  auditory 
nerve  crossing  the  fasciculus  trans- 
versely ;  (4)  The  su^oerior  fovea  {f.s.),  a 
small  longitudinal  furrow  external  to 
the  fasciculus  and  above  the  strise 
acousticae  ;  (5)  The  inferior  fovea  (fi.), 
a  furrow  shaped  like  an  inverted  V, 
-vmi  separating  the  lower  part  of  the  fas- 
ciculus internally  from  (6)  the  ala 
cinerea  (a.c),  a  little  grey  eminence 
between  the  limbs  of  the  V,  and  (7) 
the  acoustic  (a. ^.),  another  grey 

nucleus  external  to  the  outer  limb. 
Some  grey  matter,  the  locus  coeruleus, 
is  seen  in  front  of  the  acoustic  strise, 
and  close  to  the  superior  fovea  it  may 
be  prolonged  to  the  Aqueduct  of  Sylvius  by  a  thin  reddish  or  purple 
streak,  the  tcenia  violacea  or  substantia  ferruyinea. 


Fig.  318. — Diagram  showing  the  position  of  the  nerve  nuclei  near  the  floor  of 
the  fourth  ventricle  (after  Thane) . 


c.q.  Position  of  the  corpora  quaclri- 

gemina. 
f.s.  Fovea  superior. 
f.t.  Fasciculus  teres. 
' a.st.  Auditory  striae. 
a.t.  Auditory  tubercle. 
f.i.  Fovea  inferior. 


CSC.  Calamus  scriptorius. 
a.c.  Area  cerulea. 
r.b.  Kestiform  body. 
f.c.  Funiculus  cuneatus. 
f.g.  Funiculus  gracilis. 
7?.  Tubercle  of  Rolando. 


The  Eoman  numbers  indicate  the  nuclei  of  the  corresponding  nerves :  Yd. 
Xucleus  of  the  descending  root  of  5th.  Nin.  Motor  nucleus  of  5th.  \s.  Sensory 
nucleus  of  oth.  VIITo.  Outer  auditory  nucleus.  Villi.  Inner  auditory 
nucleus. 


THE  FOURTH  VENTRICLE. 


703 


The  posterior  wall  or  roof  is  formed  by  the  inferior  vermiform 
process  of  the  cerebellum,  the  valve  of  Vieussens  (with  its  lingula), 
and  a  layer  of  pia  mater  continuous  with  that  of  the  medulla  and 
cerebellum.  This  membrane  is  pierced  in  the  middle  by  the  foramen 
of  Mag  en  die,  and  laterally  by  two  other  foramina  {foramina  of  Key 
and  Eetzius)  ;  and  its  ventricular  surface  j^resents  the  choroid 
plexus  of  the  fourth  ventricle. 

The  superior  lateral  houndary  on  each  side  is  the  processus  a 

Fig.  319. 


cerebello  ad  testem.  The  inferior  lateral  houndary  is  the  inferior 
cerebellar  peduncle  or  restiform  body,  continuous  with  the  cuneate 
and  Rolandic  funicnlus  of  the  medulla,  and  fringed  by  the  clava 
and  funicnlus  gracilis  of  the  posterior  pyramid.  The  cLava  and 
I'uniculus  show  remains  of  a  median  union  with  their  fellows  of 


Fig.  319. — Section  through  Pons  Varolii  and  anterior  wall  of  Fourth  Ventricle 

(Stilling  and  Schwalbe). 


py.  Pyramid,  continued  up  from  me- 
dulla. 

po.  Transverse  fibres  passing  some 
behind  (po^)  and  some  in  front 
{po~)  of  pyramidal  bundles, 

t.  Deeper  fibres  constituting  trape- 
zium. 

r.  Raphe. 

o.s.  Superior  olivary  nucleus. 
a.v.  Ascending  root  of  fifth. 


VI.  Sixth  nerve. 
n.Yi,  Its  nucleus. 

VII.  The  seventh  nerve, 

VII.  ^z.  Intermediary  nerve  of  Wris- 

berg. 
^?,viT.  Its  nucleus- 

VIII.  Superior  root  of  auditory  nerve. 
;^viii.  Part  of  the  outer  or  superior 

nucleus, 
V.  Section  of  a  vein. 
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the  opposite  side  in  the  form  of  a  little  irregular  ridge,  to  which  has 
been  given  the  names  of  ligula  above,  of  ponficulus  in  the  middle, 
and  of  obex  below  at  the  clava. 

The  deep  origins  of  the  cranial  nerves,  except  the  first  and  second 
(Fig.  318)  are  found  in  or  near  the  anterior  wall  of  the  fourth 
ventricle.    The  nuclei  for  the  third  and  fourth  nerves  lie  in  the 


Fiff.  320. 


am 


anterior  wall  of  the  Aqueduct  of  Sylvius.  The  motor  and  sensory 
roots  of  the  5th  arise  each  by  two  groups  of  cells,  which  extend 
the  whole  length  of  the  medulla  and  by  the  side  of  -  the  Sylvian 


Fig.  320. — Section  of  the  medulla  at  the  level  of  the  decussation  of  the 
pyramids  (Schwalbe). 


a.m.f. 
p.m.f. 

mi- 

n.ar. 

0. 

o\ 
n.l 


Anterior  median  fissure. 
Posterior  median  fissure. 
Anterior  pyramid. 
Nucleus  of  the  arciform  fibres. 
Deep  arciform  fibres  becoming 

superficial. 
Lower  end  of  olivary  nucleus. 
Accessory  olivary  nucleus. 
Nucleus  lateralis. 
Formatio  reticularis. 
Arciform  fibres  coming  from 

formatio  reticularis. 


g.  Substantia  gelatinosa  of  Eo- 
lando. 

((.\.  Ascending  root  of  fifth  nerve. 

n.c.  Nucleus  cuneatus. 
n.c^.  External  cuneate  nucleus. 

f.c.  Funiculus  cuneatus. 

n.g.  Nucleus  gracilis. 

f.g.  Funiculus  gracilis. 

c.c.  Central  canal,  with  grey 
nuclei  for  {n.  xi.)  spinal 
accessory  nerve,and  (;^xii.) , 
hypoglossal  nerve. 

sM.  Liferior  decussation. 
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aqueduct.  The  sixth  arises  from  the  upper  part  of  the  wall  close  to 
the  middle  line,  the  seventh  external  and  a  little  inferior  to  the  6th, 
the  eighth  by  two  nuclei,  one  beneath  the  acoustic  strise,  the  other 
altogether  outside  the  ventricle.    The  ninth  and  tenth  near  the 


Fig.  321. 


inferior  angle  of  the  ventricle,  the  twelth  internal  to  these  close 
to  the  middle  line,  and  the  eleventh  below  the  9th  and  10th,  and 
running  downwards  into  the  cord  as  low  as  the  6th  cervical  vertebra. 


Fig.  321. — Section  of  medulla  about  the  middle  of  olivary  body  (Schwalbe). 


f.l.a.  Anterior  median  fissure.  x. 

n.ar.  Arcuate  nucleus.  /.r. 

p.  Pyramid.  c.r. 

XII.  Surface  origin  of  hypoglossal,  n.e. 

which  is  seen  at  ^,  passing  n.g, 

between  the  pyramid  and  t. 

olive.  f.s. 

0.  Dentate  nucleus  of  olive.  ^  v^x.^ 
o'.    o".  Accessory  olivary  nuclei. 

f.a.e.  External  arcuate  fibres,  n.t. 

n.l.  Nucleus  lateralis.  n.am. 

a.  Arcuate    fibres    passing   to-  r. 

wards     restiform,     partly  A. 

through    substantia    gela-  p.ol. 
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The  Medulla  oblongata  may  now  be  seen  in  its  whole  extent.  Its 
anterior  aspect  has  been  already  described  (page  675).  The  parts 
for  notice  on  each  side,  enumerated  from  before  backwards  from  the 
anterior  median  fissure,  are  (1)  the  anterior  pyramid,  (2)  the  hypo- 
glossal furrow  with  the  12th  nerve,  (3)  the  olivary  body,  (4)  the 
9th,  10th,  and  11th  nerves,  (5)  the  fimicidus  of  Bolando  with  the 
substantia  gelatinosa,  (6)  the  funiculus  cuneatus  containing  the 
nucleus  cuneatus,  (7)  the  funiculus  gracilis  containing  the  nucleus 
gracilis  and  enlarging  above  into  the  clava,  (8)  the  posterior  median 
fissure,  opening  up  into  the  fourth  ventricle  by  the  separation  of  the 
funiculi  graciles.  Some  fibres  (superficial  arcuate),  emerging  from 
the  anterior  median  fissure,  are  seen  to  run  upwards  and  backwards 
on  each  side  over  the  anterior  pyramid  a-nd  olivary  body  to  the  pos- 
terior surface  of  the  medulla,  joining  with  the  Rolandic  and  cuneate 
funiculi  to  form  the  restiform  body  or  inferior  peduncle  of  the  cerebellum. 

When  possible,  as  soon  as  the  student  has  finished  the  above  dis- 
section, he  should  procure  another  brain  in  order  that  he  may  make 
various  sections  of  it,  and  so  more  thoroughly  understand  the  rela- 
tions of  the  several  parts.  The  most  useful  sagittal  section  is  made 
in  the  median  plane  (Fig.  317),  and  one  half  of  the  brain  may  be 
reserved  for  frontal  sections  like  those  represented  in  Figs.  311 
and  313. 

Cranio-Cerebral  Topography. 

The  relation  of  the  convolutions  and  fissures  of  the  brain  to  the 
surface  has  been  closely  studied  in  the  past  few  years,  and  many 
systems  have  been  elaborated  for  the  localisation  of  any  required 
area  upon  the  shaven  scalp.  For  the  details  of  these  the  student  is 
referred  to  the  writings  of  Reid,  Hare,  Cunningham,  Horsley, 
Poirier,  Fraser  and  other  recent  investigators,  but  it  is  not  desirable 
that  more  than  one  method  should  be  given  here.  It  need  only  be 
remarked  that  the  desiderata  for  any  scheme  of  the  kind  are,  firstly, 
that  the  cranial  landmarks  employed  shall  be  distinct,  and  subject 
as  little  as  possible  to  variations  in  relation  to  the  general  pro- 
portions of  the  skull-cap  ;  secondly,  that  the  guiding  lines,  drawn 
with  the  aid  of  these  landmarks,  shall  adapt  themselves  to  skulls 
of  varying  size  and  conformation ;  and  thirdly,  that  no  special 
apparatus  shall  be  required  for  the  localisation.  The  method  recom- 
mended by  Anderson  and  Makins  is  the  following  : — The  cranial 
landmarks  (Fig.  322)  are  (1)  The  Glabellar  pointy  in  the  mid  line 
of  the  nasal  eminence,  on  a  level  with  the  upper  margin  of  the 
orbit ;  (2)  The  Inial  point,  corresponding  to  the  external  occipital 
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protuberance  ;  (3)  The  Mid-sagittal  point,  midway  between  these  ; 
(4)  The  Fre-auricular  point,  in  front  of  the  tragus  on  a  level  with 
the  upper  border  of  the  external  auditory  meatus  ;  (5)  The  Angular 

Fig.  322. 


2 


15    17  18 


point  over  the  external  angular  process  of  the  frontal  bone,  on  a 
level  with  the  upper  border  of  the  orbit ;  (6)  The  Squamosal  point, 
midway  between  the  pre-auricular  and  mid- sagittal  points.  By  the 
aid  of  these  points  may  be  drawn  upon  the  shaven  scalp  three  lines, 
which  are  definitely  related  to  the  principal  fissures  of  the  outer 

Fig.  322. — Cranial  topography  (Anderson  and  Makins). 


1.  Course  of   anterior    branch  of 

middle  meningeal  artery. 

2.  SaUAMOSAL  POINT. 

3.  Eolandic  fissure^  lower  end. 

4.  Mid-sagittal  point. 

4a.  Eolandic  fissnre,  upper  end. 

5.  Frontal  branch  of  middle  menin- 

geal artery, 

6.  Termination  of  Sylvian  fissure. 

7.  Sylvian  fissure^  commencement. 

8.  Angle  of  Sylvian  fissure. 

9.  Angular  point. 


10.  Lambda.  External parieto-occipi- 

tal  fissure. 

11.  Glabellar  point. 

12.  Posterior  meningeal  point. 

13.  Anterior  meningeal  point. 

14.  Inial  point. 

15.  Course  of  posterior   branch  of 

middle  meningeal  arterj^ 

16.  Mastoid  antral  point. 

17.  Sylvian  fissure,  bifurcation. 

18.  Pre-alricular  point. 
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surface  of  the  brain;  (1)  The  Sagittal  line  from  the  Glabellar  to 
the  Iiiial  point ;  (2)  The  Frontal  line  from  the  Pre-aiiricular  to  the 
Mid-sagittal  point ;  and  (3)  the  Squamosal  line  from  the  Angular  to 
the  Squamosal  point,  and  about  two  inches  beyond. 

The  Longitudinal  fissure  coincides  with  the  Sagittal  line. 

The  Fissure  of  Sylvius  lies  in  the  Squamosal  line  and  its  con- 
tinuation. The  commencement  of  the  fissure  is  at  y^ths  of  the 
distance  from  the  Squamosal  to  the  Angular  points  ;  the  bifurca- 
tion of  the  fissure  at  y^ths  of  the  same  distance.  The  extremity  of 
the  posterior  limb,  at  the  point  at  which  it  turns  up  into  the 
parietal  lobe,  lies  in  the  same  line  at  an  equal  distance  (^ths) 
behind  the  Squamosal  point.  The  fissure  then  runs  u]3wards 
parallel  to  the  frontal  line  for  a  variable  distance,  usually  half  an 
inch,  to  end  in  the  middle  of  the  supra-marginal  gyrus. 

The  Fissure  of  Bolando  crosses  the  frontal  line  at  an  acute  angle  ; 
its  upper  end,  carried  to  the  mid-line,  lies  -|ths  of  an  inch  behind 
the  mid-sagittal  point,  its  lesser  end  in  the  sagittal  line,  the  same 
distance  in  front  of  the  squamosal  point. 

The  upper  extremity  of  the  external  Farieto-occijntal  fissure  lies  at 
■j^ths  of  the  distance  from  the  Inion  to  the  mid-sagittal  point,  or 
nearly  opposite  the  summit  of  the  Lambdoid  suture.  These 
fissures  having  been  mapped  out,  the  principal  convolutions  can  be 
laid  down  without  difficulty  (see  Fig.  322). 

The  other  structures  which  the  surgeon  should  be  able  to  localise 
are  the  middle  meningeal  artery,  the  mastoid  antrum,  and  the 
lateral  sinus. 

The  anterior  branch  of  the  Meningeal  Artery  will  be  found  on  a 
level  with  the  external  angular  process,  and  about  an  inch  and  a 
half  behind  it.  The  posterior  branch  of  the  artery  commences  about 
an  inch  below  this  level,  and  runs  obliquely  backwards  and  upwards 
towards  the  parietal  eminence. 

The  Mastoid  Antrum  may  be  opened  by  carefully  gouging  away 
thin  layers  of  the  bone,  about  a  quarter  of  an  inch  behind  the  upper 
border  of  the  external  auditory  meatus. 

The  Lateral  Sinus  runs  about  an  inch  behind  the  upper  border  of 
the  external  meatus,  and  curves  backwards  along  the  course  of  the 
superior  curved  line  to  the  occipital  protuberance. 


PART  VIIL 


DISSECTION    OF    THE  EYE. 

In  order  to  study  the  general  anatomy  of  the  globe  of  the 
eye  it  will  be  best  to  procure  bullock's  eyes,  as  it  is  difficult  to 
obtain  the  human  eye  in  a  sufficiently  recent  condition.  It  must 
be  borne  in  mind  however  that  the  eye  of  the  bullock  differs  from 
that  of  man  not  only  in  its  larger  size  but  in  the  following  parti- 
culars ;  the  cornea  is  oval  instead  of  being  nearly  circular ;  the 
pupil  is  elongated  into  a  slit  instead  of  being  a  circular  aperture  ; 
the  choroid  coat  presents  the  peculiar  coloured  appearance  known 
as  the  tapetum  lucidum,  which  is  absent  in  man ;  and  the  yellow 
spot  which  is  present  in  the  human  retina  is  wanting  in  the  eye  of 
quadrupeds.    The  following  description  is  of  the  human  eye. 

[All  the  fat  and  the  remnants  of  the  muscles  of  the  eye  are  to  be 
removed  with  scissors,  the  optic  nerve  being  carefully  preserved.] 

The  Human  Eyeball  (Fig.  323)  is  nearly  globular  in  shape. 
The  posterior  five-sixths  (sclerotic  segment)  consists  of  the  greater 
part  of  a  sphere  with  a  radius  of  about  half  an  inch  ;  the  anterior 
sixth  (corneal  segment)  is  formed  by  a  portion  of  a  smaller  sphere 
having  a  radius  of  a  little  less  than  a  third  of  an  inch.  Hence  the 
antero-posterior  diameter  is  greater  than  the  transverse  diameter. 

The  Sclerotic  (Fig.  323,  ii)  or  external  tunic,  constituting  the 
framework  of  the  larger  posterior  segment,  is  composed  of  dense 
white  fibrous  tissue,  which  serves  to  maintain  the  shape  of  the 
eyeball  and  to  protect  the  internal  parts.  It  is  thicker  behind  than 
in  front,  and  is  perforated  behind  by  the  optic  nerve,  a  little  to  the 
inner  side  of  the  axis  of  the  globe.  The  opening  for  the  optic 
nerve  is  funnel-shaped,  and  bridged  across  by  a  layer  of  fibrous 
tissue,  the  lamina  cribrosa,  which  is  pierced  by  numerous  apertures 
for  the  fibrils  of  the  nerve,  and  a  central  orifice  for  the  arteria 
centralis  retince.    The  sclerotic  is  also  penetrated  at  various  points 
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by  the  ciliary  vessels  and  nerves  : — around  the  optic  nerve  entrance 
by  the  long  and  short  ciliary  arteries  and  nerves  ;  near  the  corneal 
margin  by  the  anterior  ciliary  arteries ;  and  near  the  equator,  by 
the  venge  vorticosse.  In  front  it  gives  insertion  to  the  recti  muscles, 
from  which  it  receives  an  expansion,  and  anteriorly  to  this  point  the 
conjunctiva  is  reflected  upon  its  surface,  but  can  be  readily  stripped 
up  as  far  forwards  as  the  margin  of  the  cornea.     The  eyeball 

Fig.  323. 


behind  the  corneal  margin  is  surrounded  by  the  Gcqjsule  of  Tenon 
(see  p.  431). 

The  sclerotic  overlaps  the  margin  of  the  cornea,  esjDecially  above 
and  below.    The  tissue  of  the  two  structures  is  continuous. 

The  Cornea  (Fig.  323,  i)  is  one  of  the  transparent  media  of  the 
eye.  In  man  it  is  jjerfectly  circular  when  seen  from  within,  but 
appears  wider  in  the  transverse  direction  if  looked  at  from  without, 
on  account  of  the  greater  overlapping  by  the  opaque  sclerotic  above 
and  below. 

The  curvature  of  the  cornea  varies  in  difl'erent  individuals,  but 


Fig.  323. — Longitudinal  section  of  the  eye  (drawn  by  H.  Power), 
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the  auterior  and  posterior  surfaces  are  always  parallel.  Its  struc- 
tural elements  are  divisible  into  five  layers  :  1,  anterior  epithelium 
(conjunctiva  cornese)  ;  2,  anterior  elastic  lamina  ;  0,  cornea  proper  ; 
4,  posterior  elastic  lamina,  or  membrane  of  Descemet ;  5,  posterior 
epithelium  (of  anterior  chamber).  The  cornea  in  health  is  a  non- 
vascular structure,  and  its  nourishment  is  derived  from  the  sur- 
rounding vessels  ;  but  it  is  traversed  by  a  multitude  of  delicate 
branches  of  the  ciliary  nerves,  some  of  which  may  be  traced  into 
the  anterior  epithelium. 

By  squeezing  the  eyeball  between  the  finger  and  thumb  the 
cornea  will  be  rendered  white  and  opaque,  but  resumes  its  former 
appearance  when  the  pressure  is  relaxed. 

[Holding  the  eye  lightly  with  the  left  hand,  the  scalpel  is  to  be 
thrust  through  the  margin  of  the  cornea  into  the  anterior  chamber, 
when  the  aqueous  humour  will  necessarily  escape.  With  scissors 
the  cornea  may  then  be  removed  entirel}^] 

The  Anterior  Chamber  (Fig.  323,  3)  is  the  space  between  the 
cornea  and  the  iris.  It  communicates  with  the  posterior  chamber 
through  the  pupil,  and  is  filled  with  the  aqueous  humour. 

The  Iris  (Fig.  323,  2)  is  the  vascular  contractile  curtain  which 
separates  the  anterior  from  the  posterior  chamber.  It  is  composed 
of  unstriped  circular  and  radiating  muscular  fibres,  blood-vessels, 
and  pigment,  and  may  be  regarded  as  a  prolongation  of  the  choroid 
coat.  In  man,  the  pigment  is  of  various  colours.  It  is  contained 
partly  in  cells  dispersed  through  the  tissue,  and  partly  in  a  multiple 
layer  of  cells  called  the  Uvea,  which  covers  the  posterior  surface  of 
the  iris,  and  is  continuous  with  the  pigment  of  the  ciliary  processes. 
The  Pupil  is  a  circular  opening  (in  man)  in  the  centre  of  the  iris, 
and  varies  in  size  according  to  the  degree  of  the  contraction  of  the 
annular  muscular  fibres  under  the  influence  of  light  or  during  con- 
vergence of  the  eyes. 

The  Posterior  Chamber,  lying  behind  the  iris,  is  little  more 
than  a  virtual  space,  since  the  iris  is  usually  in  contact  with  the 
front  of  the  lens. 

[In  order  to  see  the  choroid  coat  entire,  a  fresh  eye  should  be 
taken.  A  puncture  having  been  made  through  the  sclerotic,  about 
its  middle,  a  blowpipe  is  to  be  introduced,  and  air  forced  between 
the  sclerotic  and  choroid  coats,  which  will  thus  be  separated  from 
one  another.  The  sclerotic  may  then  be  divided  around  the  equator 
of  the  globe,  and  the  posterior  cup-like  portion  being  left  as  a 
support  to  the  eye,  the  anterior  part  (with  the  cornea)  is  to  be 
carefully  detacliecl  from  the  choroid.  In  order  to  do  this  it  will  be 
necessary  to  scrape  the  interior  of  the  sclerotic  with  the  handle  of 
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the  scalpel  near  its  junction  with  the  cornea,  so  as  to  tear  through 
the  ciliary  muscle  which  attaches  the  choroid  and  iris  to  the  sclerotic 
coat.] 

The  Choroid  Coat  (Fig.  324,  3)  is  a  vascular  pigmented  mem- 
brane, expanded  over  the  whole  of  the  posterior  portion  of  the  globe 
of  the  eye,  and  continuous  in  front  with  the  ciliary  processes  and 
iris.  It  is  pierced  by  the  optic  nerve,  and  at  this  point  is  closely 
connected  to  the  sclerotic  ;  is  loosely  attached  to  the  inner  surface  of 


Fig.  324. 
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that  coat  by  a  delicate  connective  tissue,  called  the  memhrana  fasca. 
Between  the  choroid  and  sclerotic  may  be  seen  the  two  long  ciliary 
arteries,  passing  to  join  the  anterior  ciliary  arteries  in  forming  the 
great  arterial  circle  of  the  iris,  and  the  long  and  shoi^t  ciliary  nerves 
running  forwards  to  the  ciliary  processes  and  iris.  The  outer  sur- 
face of  the  choroid  presents  the  vasa  vorticosa,  converging  to  form 
trunks  which  pierce  the  sclerotic  between  the  recti  and  a  little 
behind  the  equator  of  the  globe.    Within  this  venous  layer  is  the 


Fig.  324. — The  choroid  coat  and  the  distribution  of  the  vasa  vorticosa 
(from  Wilson,  after  Arnold) . 


1.  Part  of  the  sclerotic  coat. 

2.  Optic  nerve. 

3.  3.  Choroid  coat. 

4.  Ciliary  muscle. 

5.  Iris. 

6.  6.  Vasa  vorticosa. 

7.  7.  Trunks   of  the  vasa  vorticosa 

at  the  point  where  they  have 
pierced  the  sclerotica. 


8,  8.  Posterior  ciUary  veins  which 
leave  the  eyeball  in  company 
with  the  posterior  ciliary 
arteries,  by  piercing  the  scle- 
rotic at  9. 
10.  One  of  the  long  ciliary  nerves, 
accompanied  by  a  long  ciliar}" 
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tunica  Euyschiana  or  cJiorio-capillaris,  a  plexus  of  capillaries  formed 
by  the  breaking  up  of  the  short  ciliary  arteries,  which  have  been 
seen  to  pierce  the  back  of  the  sclerotic  near  the  optic  nerve.  The 
dark  pigment  of  the  choroid  is  interspersed  among  the  vessels,  and 
is  washed  out  when  the  eye  is  immersed  in  water. 

Surrounding  the  iris  is  the  annular  Ciliary  Muscle  (Fig.  323, 
8),  composed  of  un striped  fibre  and  having  a  grey  appearance.  The 
muscle  lies  beneath  the  ciliary  processes  and  is  connected  anteriorly 
with  the  sclerotic  coat,  close  to  its  junction  with  the  cornea.  It 


Fig.  325. 


consists  of  both  radiating  and  circular  fibres.  The  radial  fibres  arise 
from  the  junction  of  the  cornea  and  sclerotic,  and  from  the  marginal 
fibres  of  the  membrane  of  Descemet  around  an  annular  sinus  called 
the  canal  of  Schlemm  (Fig.  323,  5)  ;  and  sjDread  out  to  become 
attached  to  the  outer  surface  of  the  ciliary  processes,  as  far  back  as 
the  anterior  limit  of  the  choroid  at  the  ora  serrata.  The  circular 
fibres  form  a  ring  around  the  margin  of  the  lens.  It  is  doubtful 
whether  these  are  not  continuous  with  the  radial  fibres  (Fig.  325). 

The  mode  of  action  of  the  ciliary  muscle  is  still  uncertain.  There 
is  no  doubt  that  it  is  the  chief  or  sole  agent  in  efi'ecting  the  accom- 
modation of  the  lens  to  near  vision,  and  it  is  usually  believed  that 
by  drawing  forward  the  suspensory  ligament,  with  the  posterior  part 
of  the  ciliary  processes,  it  lessens  the  tension  upon  the  elastic  lens 


Fig.  325. — Section  of  ciliary  muscle  (after  Jevans). 


a.  Eadiating   fibres  of   the  ciliary 

muscle. 

b.  Circular  fibres  or  muscle  of  Miiller. 
e.  Circular  fibres  surrounded  by  radi- 
ating fibres. 

d.  Circular  fibres  by  themselves. 


e.  Muscular  fibres  shown  in  their  con- 
nection with  the  corneo-sclero- 
tic  junction. 

/.  Iris. 

f/.  Uveal  tract. 

h.  Ligamentum  pectinatum. 
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substance,  and  so  allows  that  body  to  become  more  convex.  It  is 
however  possible  that  the  circular  fibres  may  aid  this  effect  by 
directly  compressing  the  margin  of  the  lens. 

[In  order  to  see  the  ciliary  body  and  jDrocesses,  a  third  eye  should 
be  divided  circularly  through  the  sclerotic  and  choroid  coats,  with- 
out damaging  the  vitreous  humour ;  the  vitreous  humour  and  lens 
are  then  'to  "be  carefully  separated  from  the  anterior  part  of  the 
choroid,  the  ciliary  processes  being  detached  from  the  hyaloid 
membrane,  upon  which  they  will  leave  a  circle  marked  with  more 
or  less  pigment  (circle  of  Zinn).  The  ciliary  processes  and  iris  are 
now  seen  from  behind.] 

The  Ciliary  Processes   (Fig.  326,  4)  are  vascular  fringes, 

Fig.  326. 


which  resemble  a  series  of  minute  convergent  conical  ridges,  form- 
ing a  ring  posterior  to  the  iris  and  continuous  behind  with  the 
choroid,  the  point  of  junction  with  the  latter  being  indicated  by  a 
festooned  line,  the  ora  serrata.  They  are  covered  with  a  thick 
layer  of  pigment  cells  (deficient,  however,  over  the  most  i^rominent 
part  of  the  larger  cones),  continuous  with  the  uvea  of  the  iris  in 
front,  and  with  the  pigmental  layer  of  the  retina  behind.  Each 
cone  represents  a  vascular  glomerulus. 

Between  the  anterior  margin  of  the  sclerotic  and  the  ciliary  body 

Fig.  326. — Anterior  half  of  the  eye,  seen  from  within  (from  Wilson). 

1.  Divided  edge  of  the  three  coats;      3.  Posterior  surface  of  the  Iris. 

sclerotic,    choroid   (the    dark      4.  Ciliary  processes. 

layer),  and  retina.  5.  The  anterior  border  of  the  retina 

2.  Pupil.  (ora  serrata) . 
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is  a  venous  canal,  which  runs  round  the  entire  circumference  of  the 
eye  and  is  called  the  Canal  of  Schlemm  or  sinus  circulus  iridis  (Fig. 
323,  5). 

[The  lens  will  be  seen  on  the  posterior  half  of  this  section,  or  may 
he  shown  on  the  first  eye  by  carefully  removing  the  iris.] 

The  Lens  (Fig.  323,  4)  is  situated  in  front  of  the  vitreous 
humour,  and  is  kept  in  its  place  by  the 
suspensory  ligament,  a  transparent  struc- 
ture passing  from  the  hyaloid  mem- 
brane at  the  ora  serrata  to  the  junction 
of  the  anterior  and  posterior  segments 
of  the  cajDSule.  A  space  called  the 
Canal  of  Petit  (6)  may  be  found  in 
the  substance  of  the  ligament,  around 
the  margin  of  the  lens,  but  it  is  doubt- 
ful whether  this  is  not  artificially 
produced. 

The  lens  is  bi-convex,  the  posterior 
surface  being  more  strongly  curved  than 
the  anterior.  It  consists  of  fibres  ar- 
ranged around  two  Y-shaped  axes, 
which  may  be  seen,  after  a  little  mani- 
pulation, upon  the  anterior  and  pos- 
terior surfaces  of  the  structure.  The 
central  layers  are  denser  than  the  more 
circumferential,  and  form  what  is  called  the  nucleus.  Investing  the 
fibrous  laminae  is  a  structureless  elastic  capsule,  which  receives  at  its 
periphery  the  attachment  of  the  suspensory  ligament.  The  anterior 
segment  of  the  capsule  is  separated  from  the  lens  substance  by  a 
layer  of  cells  (Fig.  327). 

The  Vitreous  Body  (Fig.  323,  13)  is  a  transparent  structure 
filling  the  posterior  part  of  the  eyeball.  It  consists  of  a  gelatinous 
substance  enclosed  in  a  transparent  membrane  called  the  hyaloid 
membrane,  and  is  traversed  by  numerous  delicate  and  perfectly 
transparent  septa,  the  existence  of  which  may  be  demonstrated  by 
pressing  out  the  fluid  from  the  body  with  the  fingers.  In  foetal  life 
it  is  pierced  axially  by  a  vessel  which  passes  to  the  lens. 


Fig.  327. — Tlie  crystalline  lens  (from  AVilson's  Anatomy). 

1.  The  lamina)  of  which  the  lens  is  capsule  and  front  of  the  lens. 

composed.  3.  Capsule  of  the  lens. 

2.  The  cells  contained  between  the       4.  Nuclear  /one. 


Fig.  327. 
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In  an  eye  from  which  the  vitreous  humour  has  been  removed,  the 
greyish  unpigmentecl  strata  of  the  retina  will  shrink,  leaving  exposed 
the  retinal  pigment  adherent  to  the  inner  surface  of  the  choroid ; 
and  in  the  bullock's  eye  will  be  seen  the  tapetum  lucidum^  that  gives 
the  coloured  appearance  peculiar  to  the  lower  animals.  The  tapetuni 
consists  of  a  thick  layer  of  wavy  fibrous  tissue  outside  the  retinal 
pigment. 


[The  retina  is  best  seen  by  looking  through  the  vitreous  humour  of 
an  eye  from  which  the  iris  and  lens  have  been  removed.] 

The  Retina  (Fig.  323,  9)  lines  the  choroid  coat,  and  is  the 
nervous  membrane  of  tlie  eye.  It  is  connected  posteriorly  with  the 
optic  nerve,  and  extends  in  front  as  far  forward  as  the  finely  serrated 
circle  corresponding  to  the  posterior  part  of  the  ciliary  processes  {ora 
serrata),  gradually  losing  in  thickness  as  it  leaves  the  nerve.  Beyond 
this  point  it  is  continued  over  the  ciliary  processes  in  a  modified 
form,  but  without  any  specific  nervous  elements. 


Fig.  328. 


Fig.  328. — Optic  disc  (after  Jaeger). 


A.  Optic  disc. 


li.  Venous  radicles  uniting  to  form  a 
n.  Inner  side.  [trunk. 
t.  Outer  side. 


g.  Arteria  centralis  retinae  dividing 


^,  h.  Choroidal  ring. 
€^  c.  Retinal  arteries. 
d.  Eetinal  veins. 


L.  Physiological    cup    and  lamina 


eribrosa. 
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The  entrance  of  the  optic  nerve  {oiitic  disc)  may  be  seen  as  a 
white  circle,  the  onter  side  of  which  lies  about  one-tenth  of  an  inch 
to  the  inner  side  of  the  axis  of  the  eye.  Kadiating  from  its  centre 
are  the  branches  of  the  arteria  and  vena  centralis  retince  (Fig.  328). 
In  the  axis  of  the  eyeball  in  the  human  eye  lies  a  minute  depres- 
sion, the  fovea  centralis  or  yellovj  sjjot  of  Soemmering,  the  most 
sensitive  point  of  the  retina. 


Fig.  329. 
A  3 


Examined  by  the  naked  eye,  the  retina  may  be  divided  into  an 
inner  transparent  layer  in  contact  with  the  hyaloid  membrane, 


Fig.  329.— The  Ketina  (after  Schultze). 


A.  The  structures  viewed  in  situ. 

B.  The  supposed  connection  of  the 

several  layers. 

1.  Bacillary  layer  (rods  and  cones). 

2.  Outer  nuclear  layer. 

3.  Outer  molecular  layer. 

4.  Inner  nuclear  layer. 

5.  Inner   molecular  layer,   Avith  a 


network  of  branches  derived 
from  the  ganglion  cells. 

6.  Ganglionic  layer. 

7.  Fibrous  layer. 

a.  Pigmentary  layer. 

h.  External  limiting  membrane. 

c,  Eods  of  Miiller. 

(L  Internal  limiting  membrane. 
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colourless  during  life,  Lut  greyish  in  the  deadsuhject ;  and  an  outer 
pigmentary  layer,  intimately  connected  with  the  choroid  coat. 
Under  the  microscope  the  membrane  is  found  to  consist  of  eiglit 
layers  of  nervous  structures  supported  by  a  delicate  connective 
tissue,  and  arranged  as  follows,  beginning  from,  the  inner  surface  : — 
1.  The  layer  continuous  with  the  optic  nerve,  composed  of 

radiating  nerve  filjrilhe  which  have  lost  their  white  substance  of 
Schwann,  and  are  connected  with  the  cells  of  the  ganglionic  layer. 
The  connective  tissue  on  the  axial  side  of  this  layer  is  condensed 
into  a  delicate  lamina  called  the  membrana  limitans  interna,  2. 
The  ganglionic  layer  consisting  of  nerve  cells  of  spheroidal  or 
pyriform  shape.  3.  The  inner  molecular  layer,  consisting  of  a  fine 
network  of  processes  derived  from  the  ganglion  cells,  imbedded  in  a 
molecular  supporting  material.  4.  The  iyiner  nuclear  layer  consist- 
ing of  transparent  nucleus-like  bodies.  5.  The  outer  molecular  layer 
much  thinner  than  the  inner  one.  6.  The  outer  nuclear  layer.  7. 
The  Bacillary  layer  or  Jacob's  membrane,  consisting  of  a  peculiar 
arrangement  of  terminal  structures  named  rods  and  cones.  These 
are  continuous  with  some  fibres  called  the  fi.bres  of  Milller,  derived 
from  the  ganglionic  layer  and  piercing  the  nuclear  and  molecular 
layers.  The  cones  are  present  in  largest  proportion  in  the  neigh- 
boui'hood  of  the  yellow  spot,  and  in  the  fovea  centralis  constitute  the 
only  retinal  structures.  On  the  inner  side  of  the  rods  and  cones 
the  retinal  connective  tissue  is  condensed  into  a  membrana  limitans 
externa.  8.  The  ingmentary  layer,  consisting  of  a  single  layer  of 
hexagonal  pigment  cells,  which  were  formerly  considered  to  belong 
to  the  choroid  c(>at.  In  front  of  the  ora  serrata  the  pigmentary- 
layer  becomes  continuous  with  the  pigment  of  the  ciliary  processes, 
and  the  other  elements  of  the  retina  are  represented  by  a  layer  of 
columnar  cells. 

A  needle  X)assed  from  before  backwards  through  the  axis  of  the 
eye,  would  pierce  the  following  structures  : — 1.  Cornea.  2.  Ante- 
rior chamber  filled  with  aqueous  humour.  3.  Pupil.  4.  Posterior 
chamber.  5.  Anterior  capsule  of  lens,  with  its  layer  of  cells. 
6.  Lens.  7.  Posterior  capsule  of  lens.  8.  Vitreous,  with  hyaloid 
membrane.  9.  Retina  (fovea  centralis).  10.  Choroid.  11. 
Sclerotic.     12.  Capsule  of  Tenon. 

The  capsule  of  Tenon  and  the  vessels  and  nerves  of  the  eyeball 
have  been  described  in  connexion  with  the  orbit. 
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Abdomen,  228. 

surface  of,  252. 
Abdominal  aorta,  312. 

cavity,  273,  276. 

contents,  table  of,  278. 

hernia,  252. 

regions,  276. 

ring,  external,  252,  259. 

internal,  264,  274. 
viscera,  328. 
wall,  252. 
Abduc'ens  nerve,  402,  430,  675. 
Abductor  hallucis,  183. 
indicis,  90. 
minimi  digiti,  84. 

pedis,  183. 

oculi,  430. 
pollicis,  84. 
Accelerator  urinae  muscle,  238. 
Accessorius  muscle,  186. 

ad  sacro-lumbalem,  646. 
Accessory  nerve  of  the  obturator,  144. 
326. 

Acromial  cutaneous  nerves,  10,  412. 

thoracic  artery,  19. 
Acromio-clavicular  articulation,  91. 
Adductor  brevis,  140. 

hallucis  obliquus,  85. 

transversus,  189. 

longus,  138. 

magnus,  144. 

opening  in,  137. 

oculi,  430. 

pollicis  obliquus,  86. 

transversus,  87. 
Air  cells  of  the  lung,  632. 
Alar  ligaments  of  the  knee,  206. 
Amygdaloid  lobe  of  cerebellum,  699. 
Anastomotic  artery  of  brachial,  33. 

of  femoral,  137. 
Anconeus  muscle,  66. 
Angular  artery,  478. 
Ankle-joint,  212. 

Annular  ligaments  of  ankle,  179,  192. 


Annular  ligaments  of  Avrist,  73,  80. 

protuberance,  674. 
Annulus  ovalis,  600. 
Ansa  hypoglossi,  461. 
Anterior  chamber  of  eye,  711. 
commissure,  694. 
elastic  layer  of  cornea,  711. 
mediastinum,  586. 
medullary  velum,  697. 
triangle  of  neck,  437. 
Anti-helix,  470. 
An ti- tragus,  470. 
Aorta,  608. 

abdominal,  312. 
thoracic,  623. 
Aortic  arch,  608. 

opening  of  diaphragm,  310. 
plexus,  312. 
sinus,  606. 
Aperture  of  the  Eustachian  tube,  526, 
548. 

for  the  femoral  artery,  137. 
of  the  larynx,  558,  563. 
of  the  mouth,  526. 
of  the  nares,  526. 
of  the  oesophagus,  526. 
of  the  thorax,  628. 
Aponeurosis,  epicranial,  393. 

of  external  oblique,  257. 
of  internal  oblique,  260. 
lumbar,  262,  645. 
palmar,  75. 
of  the  pharynx,  525. 
plantar,  180. 
of  the  soft  palate,  528. 
temporal,  398. 
of  the  transversalis  mus- 
cle, 262. 
vertebral,  644. 
Appendages  of  the  eye,  466. 
Appendices  epiploicsD,  332. 
Appendix  auriculae,  598. 

cteci  vermiformis,  303. 
'  Aqueduct  of  Fallopius,  548,  550. 
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Aqueduct  of  Sylvius,  695,  701. 

Aqueous  humour,  711- 

Arachnoid  membrane  of  the  brain,  663. 

of    the  spine, 
656. 

Arbor  vitse  cerebelli,  700. 

uteri,  381. 
Arch  of  aorta,  608. 

crural  or  femoral,  122. 
of  diaphragm,  309. 
pahnar,  deep,  88. 

superficial,  78. 
plantar,  189. 
of  soft  palate,  529. 
Areola  of  the  mamma,  10. 
Arm,  dissection  of,  6. 
Arter:  alveolar,  493. 

anastomotica  trachialis,  33. 

magna,  137. 
angularis  faciei,  478. 
aorta,  608. 

abdominalis,  312. 
thoraciea,  623. 
articulares,  160. 
auditorius,  402,  664. 
auricularis  posterior,  396,  449. 
axillaris,  17. 
basilaris,  664. 
brachialis,  30. 
brachio-cephalica,  612. 
bronchiales,  624. 
buccalis,  493. 
bulbi,  245,  251. 
calcanea  interna,  177. 
capsulares,  314. 
carotis  communis,  444. 

sinistra,  612. 
externa,  448. 
interna,  410,  447,  511, 
522,  665. 
carpi  radialis  anterior,  53. 

posterior,  72. 
ulnaris  anterior,  59. 

posterior,  59,  73. 
centralis  retinae,  429,  717. 
cerebelli,  664,  665. 
cerebri,  665. 

cervicalis  ascendens,  455. 

profunda,  458,  651. 
superficialis,  417, 455. 
transversalis,  417, 
455. 

choroidea  cerebri,  665,  667. 
ciliares,  427. 
circumflexa  anterior,  19. 

externa,  135,  141. 
ilii  interna,  319. 
superficialis,  117, 
131,  255. 


Arter:  circumflexa  interna,  141,  154. 

posterior,  20,  42. 
coccygeal,  152. 
coeliac  axis,  293,  314. 
colica,  291. 

comes  nervi  ischiadici,  152. 

phrenici,  583. 
communicans  cerebri,  665,  667 
palmaris,  79. 
plantaris,  189, 
197. 

coronaria  dextra,  597. 
labii,  478. 
sinistra,  597. 
ventriculi,  293. 
corporis  bulbosi,  245,  251. 

cavernosi,  245,  251. 
cremasterica,  269. 
crico-thyroidea,  449. 
cystica,  295. 
deferentialis,  355. 
dentalis  anterior,  536. 

inferior,  491. 
posterior,  493. 
diaphragmatica,  314,  582. 
digitales  man  us,  79,  88. 

pedis,  190. 
dorsales  pollicis,  73. 
dorsalis  clitoridis,  251. 
hallucis,  197. 
indicis,  73. 
linguae,  503. 
pedis,  196. 
penis,  245,  374. 
scapulae,  19,  42. 
epigastrica,  272,  318. 

superficialis,  117,  131 

256. 
superior,  582. 
ethmoidales,  429. 
facialis,  449,  476. 
femoralis,  129,  137. 
frontalis,  394,  492. 
funicularis,  356. 
gastrica,  293. 
gastro-duodenalis,  295. 
gastro-epiploica  dextra,  295, 
sinistra,  296. 

glutea,  151,  357. 
hsemorrhoidalis  inferior,  235. 

media,  357. 

superior,  292. 

hepatica,  295. 
hyoidea  lingualis,  503. 

thyroidese,  448. 
hypogastrica,  273,  355. 
ileo-colica,  291. 
iliaca  communis,  317. 
externa,  318. 


INDEX. 


721 


Arter:  iliaca  interna,  355. 
ilio-lumbalis,  359. 
incisoria,  491. 
infra-orb italis,  493,  536. 
infra- scapular,  42. 
innominata,  612. 
intercostales  anteriores,  583. 

posteriores,  624. 
intercostalis  superior,  456. 
iiiterossea,  58. 

anterior,  58. 
posterior,  58,  69. 
interossese  manus,  88. 

pedis,  197. 
intestinales,  290. 
iscMadica,  152,  357. 
labialis  inferior,  476. 
lacrymalis,  422,  427. 
laryngealis  inferior,  455,  563. 

superior,  449,  563. 
lingualis,  449,  503. 
lumbales,  316,  653. 
malleolares,  196,  453. 
manimaria  interna,  582. 
masseterica,  4i  o,  493. 
maxillaris  interna,  491,  544. 
mediastinse,  583,  624. 
meningea  media,  410,  491. 

parva,  410,  492. 
meningese,  anteriores,  410. 

posteriores,  411, 
508,  664. 
mesenterica  inferior,  292, 316. 

superior,  289,  314. 
metacarpa  radialis,  73. 
metatarsea,  197. 
musculo-phrenica,  582. 
mylo-hyoidea,  491. 
nasalis,  429,  545. 

lateralis,  478. 
septi,  478. 
nutritia  femoris,  142. 
fibula),^  176. 
humeri,  33. 
tibiae,  177. 
obturatoria,  125,  346,  357. 
occipitalis,  398,  449,  647. 
cesophageales,  624. 
ophtlialmica,  427. 
ovariana,  315. 
palatina  descendens,  544. 

inferior,  506. 
palmaris  profunda,  79,  88. 

superficialis,  78. 
palpebrales,  429. 
pancreaticse,  296. 
pancreatico-duodenales,  289, 
295. 

perforantes  femorales,  142,  163. 


Arter ;  perforantes  mamniariie  inter- 
na), 583. 
manus,  88. 
pedis,  189. 
pericardiacse,  453,  583. 
perinoei  superficiales,  237,  246. 
peronea,  176. 

anterior,  176,  196. 
pharyngea  ascendens,  508,  522. 
phrenicae  inferiores,  314. 

superiores,  582. 
plantaris  externa,  184,  189. 

interna,  184. 
poplitea,  159. 
princeps  cervicis,  647. 

pollicis,  88. 
profunda  cervicis,  458,  651. 

femoris,  131,  141. 
inferior,  33. 
superior,  33,  46. 
ulnaris,  79. 
pterygoid ese,  493. 
pterygo-palatina,  545. 
pudica  externa,  117, 131. 

interna,  152,  244,  251, 
357. 

pulmonalis,  607,, 608. 
pylorica,  295. 
radialis,  53,  71. 

indicis,  88. 
ranina,  503. 

recurrens  interossea  posterior, 
69. 

radialis,  53. 
tibialis,  196. 
ulnaris  anterior,  58. 
posterior,  58. 

renales,  315,  341. 
sacra  media,  316. 
sacro-lateralis,  259. 
scapularis  posterior,  44,  455, 
643. 

sciatica,  152,  257. 
sigmoideae,  292. 
spermatica,  315. 
spheno -palatina,  545. 
spinales  posteriores,  657,  664. 
spinalis  anterior,  657,  664. 
splenica,  295,  296. 
sterno-mastoidea,  450. 
stylo-mastoiJea,  450. 
subclavia,  417,  451,  456. 

dextra,  451. 

sinistra,  451,  613. 
sublingualis,  503. 
subinentalis,  449. 
subscapularis,  19,  44. 
superficialis,  cervicis,  417,  455. 
volge,  53. 
3  A 
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Artcr:  supra -orbitalis,  394,  422,  427. 
renales,  314. 
scapularis,  42,  417,  456. 
tarsea,  197. 

temporales  profunda?,  493. 
temporalis,  396. 
thoracicee,  19. 
thyroidea  axis,  453. 

ima,  612. 
inferior,  453. 
superior,  448. 
tibialis  anterior,  177,  195. 

posterior,  175. 
tonsillaris,  506. 
transversalis  colli,  417,  455. 

faciei,  478. 
humeri,  417,456. 
perinaji,  237,247. 
pontis,  664. 
tympanica,  492. 
ulnaris,  57. 
umbilicales,  608. 
uterina,  357,  381. 
vaginalis,  357,  381. 
vertebralis,  452,  516,  649,  664. 
Yesicalis  inferior,  357. 

superior,  355. 
vidiana,  544. 
Articular  popliteal  arteries,  160. 

nerves,  158,  159. 
Articulation,  acromio-clavicular,  91. 

atlanto-axial,  569. 
calcaneo-astragalar,  213. 
calcaneo-cuboid,  216. 
of  carpal  bones,  104. 
carpo-metacarpal,  105. 
of  oervical  vertebnie,  567. 
chondro-sternal,  635. 
of  costal  cartilages,  635. 
costo-vertebral,  633. 
crico-aryta^noid,  564. 

thyroid,  564. 
femoro-tibial  or  knee, 202. 
humero  -  cubital  or  el- 
bow, 96. 
ilio-femoral  or  hip,  163. 
lower  jaw,  487. 
metacarpo  -  phalangeal, 
106. 

metatarso  -  phalangeal, 
217. 

occipito-atlantal,  568 
phalangeal  of  fingers,107. 
pubic  symphysis,  385. 
radio  -  carpal  or  wrist, 
102. 

ulnar  inferior,  106. 
superior,  101. 
sacro-coccygeal,  384. 


Articulation,  sacro-iliac,  384. 

vertebral,  383. 
scapulo-clavicular,  92. 
humeral  or 
shoulder,  94. 
sterno-clavicular,91,439. 
tarsal,  215. 
tarso-metatarsal,  217. 
temporo-maxillary,  487. 
tibio -fibular,  210. 

tarsal  or  ankle,  212. 
of  vertebne,  636. 
Arcus  externus  diaphragmatis,  309. 

internus  diaphragmatis,  310. 
Arytseno-epiglottidean  folds,  557. 
Aryta?noid  cartilages,  566. 

muscle,  558. 
Ascending  cervical  artery,  455. 

pharyngeal  artery,508, 522. 
Attollens  auriculam,  393. 
Attrahens  auriculam,  393. 
Auditory  artery,  402,  664. 

nerve,  402,  676. 
Auricle  of  the  ear,  470. 

of  the  heart,  left,  602. 

right,  598. 
Auricular  artery,  posterior,  396,  450. 
nerve,  great,  398,  412. 

posterior,  396,  479. 
of  vagus,  512. 
vein,  posterior,  450. 
Auricularis  magnus  nerve,  398,  412. 

muscles,  393. 
Auriculo-temporal  nerve,  396, 483,497. 

ventricular  valve,  left,  606. 

right,601. 

Axilla,  13. 

dissection  of,  11. 
Axillary  artery,  17. 

glands,  13. 
plexus,  21,  418. 
vein,  21. 
Axis,  coeliac,  of  artery,  293,  514. 

thyroid,  of  artery,  453. 
Azygos  artery,  160. 

uvulae  muscle,  529. 
veins,  327,  621. 


Back,  dissection  of,  539. 
Bag  of  pharynx,  525. 
Bartholin,  glands  of,  251",  378. 
Base  of  brain,  668. 

of  the  skull,  405. 
Basilar  artery,  664. 

sinus,  407. 
Basilic  vein,  27. 
Bend  of  elbow,  36. 
Biceps  femoris  muscle,  161. 
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Biceps  flexor  cubiti,  28,  96. 
j  Bigeiow's  Y  ligament,  165 
i    Bile-duct,  307. 

Biventer  cervicis  muscle,  647. 
Biventral  lobe,  699. 
Bladder,  interior  of,  370. 

connections  of,  352,  376. 
ligaments  of,  345,  347. 
I  structure  of,  370. 

Bones  of  the  ear,  550. 

muscles  of,  551. 
Brachial  artery,  30. 

nerves,  21,  34. 
plexus,  21,  418. 
veins,  26. 
Brachialis  anticus,  30. 
Brachio-cephalic  artery,  612. 

veins,  613. 
Brain,  base  of,  668. 

exterior  of,  677. 
interior  of,  685. 
membranes  of,  403,  662. 
preservation  of,  403. 
removal  of,  400. 
vessels  of,  664. 
Breast,  9. 

Broad  ligament  of  uterus,  286,  382. 
Bronchial  arteries.  624,  633. 
glands,  633. 
veins,  624,  663. 
Bronchus,  left,  589,  618. 

right,  589,  617. 
structure  of,  631. 
Brunner's  glands,  331. 
Bryant's  triangle,  115. 
Buccal  artery,  493. 
muscle,  490. 
nerve,  483,  495. 
Bulb  of  the  urethra,  240. 

artery  of,  245,  251. 
nerve  of,  237. 
Bulbi  vaginae  (vestibuli),  249. 
Bulbous  part  of  the  urethi-a,  373. 
Bulbus  olfactorius,  672. 
Burns,  process  of,  120. 
Bursa  patellse,  132. 

of  ligament  of  patella,  210. 
of  gluteus  maximus,  148. 
subacromial,  39. 
Bursae  of  knee,  210. 
Buttock,  the,  146. 


Caecum  coli,  connections  of,  303. 

structure  of,  332. 
Caleaneo-astragalar  articulation,  213. 

cuboid  ligaments,  216. 

scaphoid  ligaments,  217. 
Calices  of  the  kidney,  322. 


Canal  of  Schlemm,  715. 

of  Petit,  715. 

of  Wirsung,  333. 
Canaliculus,  467. 
Capsular  arteries,  314. 
veins,  315. 

ligament  of  the  hip,  164. 

of  the  knee,  206. 
of  the  shoulder,  94. 
of  the  thumb,  105. 
Capsule  of  crystalline  lens,  712. 
of  Glisson,  339. 
suprarenal,  323,  344. 
of  Tenon,  431. 
Caput  caecum  coli,  303. 

gallinaginis,  371. 
Cardiac  nerve,  inferior,  518. 

middle,  517. 

of  pneumo-gastric,  459, 

623. 
superior,  514. 
plexus,  598,  615. 
Carneae  columnse,  600,  603. 
Carotid  artery,  common,  444. 

external,  448. 
internal,  410,  447,511, 

522,  665. 
left  common,  612. 
plexus,  410. 
Carpal  artery,  radial  anterior,  53. 

posterior,  72. 
ulnar  anterior,  59. 

posterior,  59,  73. 
Carpo-metacarpal  articulations,  105. 
Cartilage,  arj^'taenoid,  566. 
cricoid,  565. 
cuneiform,  566. 
of  the  ear,  470. 
thyroid,  565. 

of  the  septum  of  nose,  537. 
Cartilages  of  the  eyelids,  484. 

of  the  nose,  484,  537. 

of  Santorini,  566. 

semilunar,  208. 

of  trachea,  629. 

of  Wrisberg,  566. 
Caruncula  lacrymalis,  469. 
Carunculae  myrtiformes,  378. 
Cauda  equina,  856. 
Cava,  inferior,  317,  598. 

superior,  598. 
Cavernous  body,  373,  612. 

artery  of,  245,  251. 

plexus,  410. 

sinus,  407. 
Cavities  of  the  heart,  598. 
Cavity  of  the  abdomen,  273. 
Central  artery  of  the  retina,  429,  717. 
point  of  the  perinaeum,  232. 
3  A  2 
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Centrum  ovale  cerebri,  685. 

Cephalic  vein,  27. 

Cerebellar  arteries,  inferior,  664. 

superior,  665. 
Cerebellum,  form  of,  697. 

lobes  of,  699. 
structure  of,  700. 
Cerebral  arteries,  anterior,  665. 
Cerebrum,  668. 
Cervical  fascia,  414,  436. 

ganglion,  inferior,  517. 

middle,  462,  517. 
superior,  513. 
nerves,    anterior  branches, 
462. 
posterior,  651. 
plexus  of  nerves,  462. 

superficial,  412 
Cervicalis  ascendens  artery,  455. 

muscle,  646. 
profunda  artery,  458,  651. 
superficialis  nerve,  412,  436. 

artery,  417,  455. 
transversalis    artery,  417, 
455. 

Cervico-facial  nerve,  481. 
Cervix  uteri,  380. 

vesicae,  370. 
Chamber  of  the  eye,  anterior,  711. 

posterior,  711. 
Chiasma  of  the  optic  nerves,  671. 
Chondro-glossus  muscle,  501. 

sternal  articulations,  635 
Chorda  tvmpani  nerve,  501,  550. 
Chordre  tendinea),  600,  603. 

vocales,  562. 

"Willisii,  401. 
Choroid  artery  of  the  brain,  665,  667. 

coat  of  the  eye,  712. 

plexuses  of  the  brain,  687. 
Ciliary  arteries,  427. 

bodies,  714. 

muscle,  713. 

processes  of  the  choroid,  714. 
nerves,  426. 
Circle  of  Willis,  668. 
Circular  sinus,  407. 
Circulation  in  the  fcotus,  607. 
Circumflex  artery,  anterior,  19. 

external,  135,  141. 
internal,  141,  154. 
posterior,  20,  42. 
iliac  arter5%  deep,  319. 

superficial  117, 
131,  255. 

nerve,  23,  42. 
Circumvallate  papillop,  555. 
Clavicular  cutaneous  nerves,  412. 
Clitoris,  230,  249. 


Coccygeal  artery,  152. 

muscle,  362. 
nerve,  365. 
Cochlea,  552. 
Cceliac  axis,  293,  314. 
Colic  arteries,  291. 
Colon,  coiirso  of,  303. 

structure  of,  332. 
Columns  carnede,  600,  603. 
Columns  of  the  cord,  659. 

vagina,  377. 
Comes  nervi  iscliiadici  artery,  152. 

phrenici  artery,  583. 
Commissure,  anterior,  694. 

of  the  cerebellum,  698. 

of  the  cord,  661. 

of  the  optic  nerves,  671. 

posterior,  695. 

soft,  695. 

Communicating  artery,  anterior,  665. 

palmar,  79, 
plantar,  189, 

197. 
posterior,  667. 
fibular  nerve,  158,168. 
tibial  nerve,  159,  168. 
Complexus  muscle,  648. 
Compressor  of  the  nose,  472. 

of  the  urethra,  243. 
Conarium,  696. 
Concha,  470. 
Cones  of  the  retina,  718. 
Congenital  hernia,  267. 
Coni  vasculosi,  375. 
Conical  papillae,  556. 
Conjoined  tendon,  260,  263. 
j  Conjunctiva,  466,  709. 
Conoid  ligament,  92. 
Constrictor  inferior,  523. 

middle,  523. 
of  the  fauces,  529. 
superior,  509,  523. 
urethrae,  243. 
vaginae,  248. 
Conus  arteriosus,  600. 
Convolutions  of  the  brain,  677. 
Coraco-acromial  ligament,  93. 
brachialis  muscle,  30. 
clavicular  articulation,  92. 
humeral  ligament,  95. 
Cordiform  tendon,  310. 
Cords  of  the  abdominal  wall,  273. 
Cornea,  710. 
Cornicula  laryngis,  566. 
-  Cornu  of  lateral  ventricle,  689. 
Corona  glandis,  269. 
Coronary  vessels  of  the  heart,  597. 

of  the  lips,  478. 
artery  of  the  stomach,  293. 
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Coronary  ligament  of  the  liver,  335. 
sinus,  598. 
valve,  599. 

vein  of  the  stomach,  235. 
Corpora  albicantia,  671. 

Arantii,  602,  606. 
cavernosa,  373,  612. 
Malpighiana,  342. 
mammillaria,  671. 
olivaria,  675. 

pyraraidalia  anteriora,  675. 
quadrigemina,  696. 
restiformia,  706. 
Corpus  callosum,  670,  685. 
ciliare,  714. 

dentatum  cerebelli,  700. 

medullse,  675. 
geniculatum  externum,  695. 

internum,  695. 
Highmorianum,  375. 
luteum,  382. 

spongiosum  urethrse,  240,  373. 
striatum,  687. 
thyroideum,  464. 
Corpuscles  of  Malpighi,  342. 
Corrugator  supercilii  muscle,  472. 
Costo-clavicular  ligament,  439. 
coracoid  membrane,  15. 
vertebral  ligaments,  633. 
Cotyloid  ligament,  167. 
Coverings  of  hernia,  femoral,  123. 

inguinal,  264, 
Cowper's  glands,  243,  368. 
Cranial  aponeurosis,  393. 

nerves,  401,  672. 
Cranio-cerebral  topography,  706. 
Cremaster  muscle,  260. 
Cremasteric  artery,  269. 

fascia,  260. 
Cribriform  fascia,  119. 
Crico-arytaenoid  articulation,  564. 

muscle,  lateral,  560. 

posterior,  559. 
thyroid  membrane,  564. 
muscle,  558. 
Cricoid  cartilage,  565. 
Crucial  ligament,  anterior,  207. 

posterior,  207. 
Cruciform  ligament,  570. 
Crura  cerebelli,  698. 
cerebri,  674. 
of  the  diaphragm,  310. 
of  the  fornix,  688. 
Crural  arch,  122. 

deep,  122. 
canal,  122. 
hernia,  119. 
nerve,  132,  138,  326. 
ring,  122. 


Crural  sheath,  120. 
Crureus  muscle,  136. 
Crystalline  lens,  715. 
Cuneiform  cartilages,  566. 
Cystic  artery,  295. 

duct,  307,  340. 


Dartos,  236. 

Deep  cervical  artery,  458,  651. 

region,  507. 
crural  arch,  122. 
Transverse  muscle  of  perina)um, 
238,  243. 
Deferential  artery,  355. 
Deglutition,  process  of,  528. 
Deltoid  ligament,  213. 

muscle,  38. 
Dental  artery,  anterior,  e536. 

infeiior,  491. 
posterior,  493. 
nerve,  anterior,  536. 
inferior,  495. 
posterior,  493,  535. 
Dentate  fascia,  690. 

fissure,  690. 
ligament,  656. 
Depressor  anguli  oris,  475. 

labii  inferioris,  475. 
alae  nasi,  473. 
Descendens  cervicis  nerve,  441,  461. 
Descent  of  testicle,  261. 
Diaphragm,  308,  629. 

arteries  of,  314,  582. 
openings  in,  310. 
upper  surface  of,  629. 
Digastric  muscle,  443. 

nerve,  481. 
Digital  arteries,  palmar,  79,  88. 

plantar,  190. 
nerves  of  median,  81. 
of  plantar,  185. 
of  radial,  62. 
of  ulnar,  62,  80. 
Dorsal  arterv  of  the  clitori^j,  251. 

of  the  foot,  196. 
of  the  penis,  245,  374. 
of  the  tongue,  503. 
of  the  scapula,  19,  42. 
nerves,  anterior  branches,  626. 
posterior  branches,  65 1 . 
of  the  penis,  240. 
Dorsi-spinal  nerves,  626,  651. 
Douglas,  Ibid  of,  270. 

pouch  of,  279. 
Ductus  ad  nasum,  541. 
arteriosus,  608. 

communis   choledochus,  307, 
338. 
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Ductus  cysticus,  307,  340. 

ejaculatorius,  371. 

hepaticus,  307,  338. 

lymphatieus,  458. 

paucreaticus,  302,  334. 

Kiviniani,  499. 

Stenonis,  475. 

thoracicus,  458,  619. 

venosus,  338,  607. 

AVhartonii,  499. 
Duodenum,  connections,  299. 

structure,  331. 
Dura  mater,  403,  663. 

of  the  cord,  6  H. 


Ear,  external,  470. 
internal,  551. 
middle,  546. 
Eighth  nerve,  402,  676. 
Elbow  joint,  96. 
Eminentia  collateralis,  690. 
Epididymis,  375. 
Epigastric  artery,  272,  318. 

superficial,  117, 131, 

256. 
superior,  582. 
region  of  the  abdomen,  278. 
Epiglottis,  566. 
Epiploon,  279. 
Erector  clitoridis,  249. 
penis,  238. 
spinte,  645. 
Ethmoidal  arteries,  429 
Eustachian  tube,  531,  548. 

valve,  599,  607. 
Extensor  carpi  radialis  brevior,  64. 

longior,  64. 
carpi  ulnaris,  65. 
digiti  minimi,  65. 
digitoruin  brevis,  195. 

communis,  65. 
longus  pedis,  193. 
indicia,  69. 

ossis  metacarpi  pollicis,  67. 
proprius  pollicis,  194. 
primi  internodii  pollicis,  67. 
(quadriceps  femoris,  134. 
secundiinternodiipollicis,68. 
External  cutaneous  nerve  of  arm,  27, 
34. 

cutaneous  nerve  of  thigh, 

128,  326. 
saphenous  nerve,  168,  191. 
vein,  168. 

Eye-ball,  709. 
brows,  466. 
lashes,  467. 
lids,  466,  483. 


I  Face,  dissection  of,  466. 
Facial  artery,  449,  476. 

nerve,  402,  479,  676. 
vein,  450,  478. 
Falciform  ligament  of  the  liver,  279. 

border  of  saphenous  open- 
ing, 120. 
Fallopian  tube,  381. 
Falx  cerebelli,  404. 

cerebri,  403. 
Fascia,  anal,  348. 

axillary,  11. 
brachial,  25. 
cervical  deep,  414,  436. 
costo-coracoid,  15. 
cremasteric,  260. 
cribriform,  119. 
dentata,  690. 
of  the  forearm,  49. 
of  the  groin,  255. 
iliac,  323. 
infundibular,  264. 
intercolumnar,  259. 
ischio-rectal,  348. 
lata,  119,  126. 
of  the  leg,  192. 
lumborum,  262,  645. 
obturator,  346. 
palmar,  75. 
pelvic,  346. 
peiineal,  deep,  240,  245,  250. 

superficial,  236,  246. 
plantar,  180. 
popliteal,  156. 
of  the  psoas,  323. 
of  the  pyriformis,  346. 
of  the  quadratus,  323. 
recto-vesical,  346. 
spermatic,  259. 
superficial  of  the  thigh,  117. 
temporal,  398. 
transversalis,  272. 
Femoral  arch,  122. 

artery,  129, 137. 
canal,  122. 
hernia,  119,  125. 
ring,  122. 
sheath,  120. 
vein,  132. 
Fenestra  ovalis,  548. 

rotunda,  548. 
Fibro-cartilage.    See  Interarticular. 
Fifth  nerve,  402,  408,  675. 
Filiform  papillae,  556. 
Fillet  of  the  olivary  body,  669. 
Filum  terminale,  656. 
Fimbria)  of  the  Fallopian  tube,  382. 
First  nerve,  401,  541,  672. 
Fissure,  calcarine,  684. 
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Fissure,  calloso-marginal,  688. 
collateral,  670. 
dentate,  670. 

longitiidinal,of  the  cerebrum, 
670. 

parieto-oecipital,  680. 
of  Eolando,  679. 
of  Sylvius,  669,  673,  679. 
transverse,  691. 
fissures  of  the  cord,  856. 

of  the  liver,  335. 
Flexor  accessorius  muscle,  186. 
brevis  minimi  digiti,  84. 

pedis,  189. 

carpi  radialis,  51. 

ulnaris,  51. 
digitorum  brevis  pedis,  182. 
digitorum  Ion  gus  pedis,  173, 186. 
profundus,  56,  83. 
sublimis,  54,  82. 
pollicis  longus,  55,  83. 

pedis,  174,  187. 
brevis.  85. 

pedis,  188. 
Flocculus  cerebelli,  699. 
Foetal  circulation,  607. 
Foot,  dorsum,  195. 

sole,  179. 
Foramen  caecum,  401,  555 
of  Munro,  694. 
ovale,  607. 
quadratum,  310. 
of  Winslow,  281. 
Foramina  Thebesii,  598. 
Forearm,  dissection  of,  front,  48. 

back,  61. 

Fornix,  688,  697. 
Fossa,  ischio-rectal,  232. 
infraclavicular,  7. 
nasal,  536. 
ovalis,  600. 
FossLie  of  abdomen,  286. 
Fourth  nerve,  408,  421,  674. 

ventricle,  701. 
FrjTenum  labii,  300. 

lingune,  556. 
pra3putii,  269. 
Frontal  artery,  394,  429. 

nerve,  421. 
Fungiform  papilhio,  556. 
Funicular  artery,  356. 


Galen,  veins  of,  405,  691. 

Gall-bladder,  339. 

Ganglia,  cervical,  inferior,  517. 

middle,  462,  517. 
superior,  513. 
lumbar,  327- 


Ganglia,  sacral,  365. 

semilunar,  311. 
of  spinal  nerves,  660. 
thoracic,  627. 
Ganglion  of  the  vagus,  512,  519. 
Gasserian,  407. 
impar,  365. 
jugular,  512. 
lenticular,  426. 
Meckel's,  542. 
ophthalmic,  426. 
otic,  507,  545. 
petrous,  520. 
spheno-palatine,  542. 
submaxillary,  500. 
thyroid,  462,  517. 
Gastric  artery,  293. 
Gastro-duodenal  artery,  295. 
epiploic  arteries,  295. 
hepatic  omer.tum,  279. 
Gastrocnemius  muscle,  169. 
Gemelli  muscles,  150. 
Genio-glossus  muscle,  506. 

hyoid  muscle,  505. 
Genital  organs,  229,  366. 
Genito-crural  nerve,  128,  326. 
Gimbernat's  ligament,  120,  257. 
Giraldes,  organ  of,  376. 
Gland,  lacrymal,  422. 
parotid,  475. 
pineal,  696. 
pituitary,  401. 
pro?tate,  353,  368. 
sublingual,  499. 
submaxillary,  498. 
thyroid,  464. 
Glands,  axillary,  13. 

bronchial,  633. 
Bartholin's,  251,  378. 
Blandin,  557. 
Brunnev's,  331. 
cervical,  416. 
Cowper's,  243,  368, 
inguinal,  117,  257.- 
intestinal,  331. 
lumbar,  327. 
mammary,  9. 
Meibomian,  469. 
Nuhn,  557. 
Peyer's,  332. 
Glans  of  the  clitoris,  230. 

of  the  penis,  373. 
Glenoid  ligament,  96. 
Globus  major  epididymis,  375. 
minor  epididymis,  375. 
i  Glosso-pharyngeal  nerve,  402 
I      509,  519,  676. 
I  Glottis,  563. 
Gluteal  artery,  151,  357. 
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Gluteal  nerves,  155,  363. 
Gluteus  maximus  muscle,  147. 

medius  muscle,  149. 

minimus  muscle,  149. 
Graafian  vesicles,  382. 
Gracilis  muscle,  139. 
Great  omentum,  279. 
Gubernaculum  testis,  261. 
Gums,  533. 
Gyrus  fornicatus,  685. 


Hoemorrlioidal  artery,  inferior,  235. 

middle,  357. 
superior,  292. 
nerve,    inferior,  236, 
364. 

Ham,  156. 
Hamstrings,  161. 
Hand,  dissection  of,  74. 
Head,  dissection  of,  390. 
Heart,  594. 

cavities  of,  598. 
great  vessels  of,  598. 
Helix,  470. 

fossa  of,  470. 
Hepatic  artery,  295. 

ducts,  307,  338. 
veins,  317. 
Hernia,  crural  or  femoral,  119,  125. 
inguinal,  264. 
umbilical,  252. 
varieties  of,  267. 
Hesselbach's  triangle,  275. 
Hip -joint,  163. 
Hippocampus  major,  690. 

minor,  686. 
Hollow  before  elbow,  36. 
Humero- cubital  articulation,  96. 
Hunter's  canal,  137. 
Hyaloid  membrane,  715. 
Hydatid  of  Morgagui,  376. 
Hymen,  230, 378. 
Hyo-epiglottidean  ligament,  565. 

glossus  muscle,  501. 
Hypochondriac  region  of  abdomen,  278. 
Hypogastric  plexus  of  nerves,  311. 

region  of  the  abdomen, 
278. 

Hypoglossal  nerve,  402,  461,  501,  513, 
518,  677. 


Ileo-coecal  valve,  332. 
colic  artery,  291. 
valve,  332. 
Ileum  intestine,  connections  of,  300. 

structure  of,  332. 
Iliac  artery,  common,  317. 


Iliac  artery,  external,  318. 

internal,  355. 
fascia,  323. 

region  of  the  abdomen,  278. 
vein,  common,  317. 
external,  318. 
internal,  359. 
Iliacus  muscle,  139,  324. 
Ilio-femoral  ligament,  165. 

hypogastric  nerve,  257,  326. 
inguinal  nerve,  257,  32 'o. 
lumbar  artery,  359. 

ligament,  384. 
tibial  band,  128. 
Incisor  branch  of  nerve,  496. 
Incus,  550. 
Indicator  muscle,  69. 
Infantile  hernia,  267. 
Inferior  cornu  of  the  lateral  ventricle, 
689. 

maxillary  nerve,  408,  493. 
Infraorbital  artery,  493,  536. 

nerve,  483. 
Infra-scapular  artery,  42. 
Infra-spin atus  muscle,  41. 
Infra-trochlear  nerve,  426. 
Infundibulum  of  the  brain,  401. 

of  the  heart,  600. 
Inguinal  canal,  264. 

glands,  117,  257. 

hernia,  264. 

region  of  the  abdomen,  278. 
Innominate  artery,  612. 

veins,  613. 
Interarticular  cartilage  of  the  jaw, 

488. 
of  the  knee, 

208. 
sacro  -  iliac, 
3fc4. 

,         sterno  -  clavi- 
cular, 439. 
of  symphysis 
pubis,  386. 
of  the  wrist, 
102. 

Interclavicular  ligament,  439. 
Intercolumnar  fascia,  259. 
Intercostal  arteries,  anterior  branches, 
583_. 

posterior  branches, 
624. 

artery,  superior,  456. 

muscle,  external,  581. 

internal,  581,  629. 

nerves,  626,  653. 

veins,  625. 
Intercosto-humeral  nerve,  13. 
Intermuscular  septa  of  the  arm,  28. 
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Intermuscular  septa  of  the  thigh,  128. 
Internal  cutaneous  nerve  of  arm,  25, 

49. 

of  thigh,  133. 
saphenous  vein,  117,  191. 

nerve,   133,  138, 
192. 

Interosseous  arteries  of  the  foot,  197. 

of  the  hand,  88. 
artery,  anterior,  58. 

posterior,  58,  69. 
ligament  of  the  arm,  101. 

of  the  leg,  211. 
muscles  of  the  foot,  202. 

of  the  hand,  89. 
nerve,  anterior,  59. 

posterior,  61,  69. 
Inter-peduncular  space,  672. 
Interspinal  muscles,  653. 
Intertransverse  muscles,  653. 
Intervalvular  space,  604. 
Intervertebral  substance,  637. 
Intestinal  arteries,  290. 
Intestine,  large,  332. 

small,  330. 

Iris,  711. 

Ischio-rectal  fossa,  232,  348. 
Island  of  Reil,  674^ 
Isthmus  faucium,  526. 

of  the  thyroid  body,  464. 
Iter  a  tertio  ad  quartum  ventriculum, 
695. 


Jacob's  membrane,  718. 
Jacobson's  nerve,  521. 
Jejunum,  connections  of,  300. 

structure,  331. 
Joint,  ankle,  212. 
elbow,  96. 
hip,  163. 
knee,  202. 
lower  jaw,  487. 
shoulder,  94. 
wrist,  102. 
Jugular  ganglion,  512. 

vein,  anterior,  435. 

external,  44,  435. 
internal,  450,  511,  518. 


Kidney,  320. 

connections  of,  322. 

structure,  341. 

vessels  of,  341. 
Knee  joint,  202. 


Labia  pudendi,  230. 


Labial  artery,  inferior,  476. 
Lacrymal  artery,  422,  427. 
canals,  469. 
ducts,  423. 
gland,  422. 
nerve,  421. 
point,  467. 
sac,  467. 
Lamina  cinerea,  670. 

cribrosa,  709. 
Lancisi,  nerves  of,  686. 
Large  intestine,  connections,  303. 

structure  and  form  of, 
332. 

Laryngeal  arteries,  449,  455. 

nerves,  459,  512,  563, 
pouch,  562. 
Larynx,  557. 

aperture  of,  526,  558. 
cartilages  of,  565. 
interior  of,  562. 
muscles,  558. 
nerves,  563. 
ventricle,  562. 
vessels,  563. 
Lateral  column  of  the  cord,  659. 
sinus,  406. 

tract  of  the  medulla,  676. 

ventricles,  686. 
Latissimus  dorsi,  25,  642. 
Laxator  tympani,  551. 
Leg,  dissection  of  the  back,  168. 

front,  191. 

Lens  of  the  eye,  715. 
Lenticular  ganglion,  426. 
Levator  anguli  oris,  474. 

scapula,  642. 

ani,  234,  249,  361. 

glandulffi  thyroidese,  465. 

labii  superioris,  473. 

labii  superioris  alseque  nasi, 
472. 

meuti,  475. 

palati,  529. 

palpebra)  superioris,  424. 
Levatores  costarum,  654. 
Lieberklihn's  follicles,  331. 
I  Ligament  of  the  lung,  484. 
Ligaments  of  the  bladder,  345,  347. 
of  the  larynx,  564. 
of  the  liver,  279,  335. 
of  the  ovary,  382. 
of  the  uterus,  286,345,381. 
Ligament,  acromio-clavicuiar,  91. 

alar  of  the  knee,  206. 
annular,  anterior  of  ankle, 
192. 

external  of  ankle, 
192. 
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Ligament,  annular,  internal  of  ankle, 
179. 

anterior  of  wrist, 
80. 

posterior  of  wrist, 
73. 

anterior,  of  ankle,  212. 

of  elbow-joint,  97. 
of  knee-joint,  203. 
of  wrist-joint,  104. 
atlanto-axial,  anterior,  569. 

posterior,  569. 
broad,  of  the  uterus,  286, 
382. 

calcaneo-astragalar,  213. 

cuboid,  216. 

scaphoid,  217. 
capsular  of  the  hip,  164. 

of  the  knee,  206. 

of  the  shoulder, 
94. 

capsular  of  the  thumb,  105. 
carpal,  104. 
carpo-metacarpal,  105. 
check,  570. 
chondro-sternal,  635. 
common,  anterior  of  ver- 
tebra), 636. 
posterior,  637. 

conoid,  92. 
coraco-acromial,  93. 
clavicular,  92. 
humeral,  95. 
coronar}^  of  liver,  335. 

knee,  209. 
costo-clavicular,  91. 

transverse,  634. 

vertebral,  633. 
cotyloid,  167. 
crico-thyroid,  564. 

tracheal,  564. 
crucial,  207. 
cruciform,  570. 
deltoid,  213. 
of  Gimbernat,  120,  257. 
glenoid,  96. 

hyo-epiglottidean,  56-5. 
ilio-femoral,  165. 

lumbar,  384. 
interclavicular,  439. 
interosseous  of  arm,  101. 

of  leg,  211. 
of  astragalus 
andoscalcis, 
218. 
of  carpus,  104. 
of  tarsal  bones, 
219. 

interspinous,  638. 


intertransverse,  638. 
intervertebral,  637. 
ischio-fernoral,  165 
lateral,  of  the  ankle,  212. 

of  the  carpus,  104. 

of  the  elbow,  98. 

of  the  knee,  204. 

of  the  wrist,  104. 

external  of  the  jaw, 
487. 

internal  ditto,  488. 
phalangeal  of  hand, 
107. 

long  plantar,  216. 
lumbo-sacral,  384. 
metacarpal,  105,  106. 
metMcarpo- phalangeal,  106. 
metatarsal,  217. 
mucous,  206. 
obturator,  385. 
occipito-atlantal,  568. 

axial,  569. 
odontoid,  570. 
orbicular  of  the  radius,  101. 
palpebral,  467. 
of  the  patella,  203. 
of  Poupart,  119,  257. 
posterior  of  ankle,  212. 

of  elbow,  97. 
of  knee,  203. 
of  wrist,  104. 
pterygo-maxillary,  491. 
pubic,  385. 
pubo-femoral,  165. 
rhomboid,  91. 
round  of  the  hip,  167. 

of  the  radius,  102. 
sacro- coccygeal,  384. 

iliac,  384. 

sciatic,  384. 

vertebral,  384. 
of  the  scapula,  91. 
sterno-clavicular,  91. 
stylo-hyoid,  506,  510. 

maxilbry,  489,  506. 
sub-pubic,  386. 
supra-spinous,  638. 
suspensory  of  penis,  270. 

of  lens,  715. 
of  liver,  279. 

tarsal,  215. 

tarso- metatarsal,  217. 

tliyro-arj^t'cenoid,  564, 

epiglottidean,  564. 
hyoid,  564. 
tibio-fibular,  210. 

tarsal,  212. 
transverse  of  atlas,  570. 

of  the  hip.  166. 
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Ligament,  transverse  of  the  knee,  208, 
of  metacarpus, 

88,  106. 
of  metatarsus, 

201. 
of  scapula,  93. 
trapezoid,  93. 

triangular  of  the  urethra, 

240,  248,  348. 
of  Winslow,  203. 
Ligamenta  alaria,  206. 
Ligamentum  arcuatum,  309. 

denticulatum,  656. 
latum  pulmonis,  584. 
longum  plantiiD,  216. 
mucosum,  206. 
nuchii3,  642. 
patellfc,  203. 
subflavum,  637. 
teres,  167. 
Linea  alba,  252. 

semilunaris,  252. 
splendens,  655. 
Linea)  transverste,  252,  272. 
Lingual  artery,  449,  503. 
nerve,  495,  499. 
vein,  504. 
Lingualis  muscles,  557. 
Lingula,  498. 
lips,  534. 

Lithotomy,  parts  cut,  239. 
Liver,  335. 

connections  of,  277. 
ligaments,  279,  335. 
structure,  340. 
vessels,  293. 
Lobes  of  the  cerebellum,  699. 

of  the  cerebrum,  680. 
Lobules  of  the  liver,  337. 

of  the  testis,  375. 
Lobulus  auris,  470. 
Lobus  caudatus,  337. 
quadratus,  337. 
Spigelii,  337.  ^ 
Locus  perforatus  anticus,  672. 

posticus,  671. 
Longissimus  dorsi,  646. 
Longitudinal  fissure  of  the  brain,  670. 

fissure  of  the  liver,  335. 
sinus,  inferior,  404. 
superior,  401. 
Lnngus  colli  muscle,  515. 
Lumbar  aponeurosis,  262,  645. 
arteries,  316,  653. 
ganglia.  327. 
glands,  '327. 
nerves,  326,  651. 
plexus,  326, 

region  of  the  abdomen,  278. 


Lumbo-sacral  ligament,  384. 

nerve,  327,  363. 
Lumbricales  of  the  foot,  187. 

of  the  hand,  83. 
Lungs,  connections,  591. 
roots  of,  589. 
structure,  632. 
vessels  and  nerves,  591. 
Lunulie,  473. 

Lymphatic  duct,  458,  619. 

right,  458. 

Lyra,  691. 


Malleolar  arteries,  196. 

Malleolus  internus,  parts  behind,  178. 

Malleus,  550. 

Malpighian  corpuscles,  of  kidney,  342. 

of  spleen,  334. 
Mamillse  of  the  kidney,  341. 
Mamma,  9. 

Mammary  artery,  internal,  453,  582. 
Masseter  muscle,  486. 
Masseteric  Mrteiy,  476,  493. 

nerve,  495. 
Maxillary  artery,  internal,  491,  544. 

nerve,  inferior,  408,  493. 

superior,  408,  534. 
vein,  internal,  493. 
Meatus  auditorius  externus,  545. 

urinarius,  229,  371. 
Meatuses  of  the  nose,  537. 
Meckel's  diverticulum,  301,  332. 

ganglion,  542. 
Median  basilic  vein,  27. 

cephalic  vein,  27. 
nerve,  34,  59,  80. 
vein,  26. 

Mediastina  of  thorax,  584,  587,  618. 
Mediastinal  arteries,  583,  624, 
Mediastinum  testis,  375. 
Medulla  oblongata,  675,  706. 
Medullary  substance  of  kidney,  341. 
velum,  anterior,  698. 
posterior,  700. 
Meibomian  follicles,  469. 
Membrana  limitans,  718. 

sacciformis,  102. 
tympani,  547. 
Membrane,  costocoracoid,  15. 
hyaloid,  715. 
Jacob's,  718. 
Membranes  of  the  brain,  403,  662. 

of  the  spine,  654. 
Membranous  urethra,  244,  349,  371. 
Meningeal  arteries,  410,  494. 
Mental  nerve,  483,  496. 
Mesenteric  arterv,  inferior,  292,  316 
superior,  289,  314. 
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Mesenteric  vein,  inferior,  293. 

superior,  292. 

Mesentery,  281. 
Meso-ciecuni,  282. 
colon,  281. 
rectum,  345. 
Metacarpal  artery,  73. 
Metatarsal  artery,  197. 
Mitral  valve,  603. 
Mons  Veneris,  253. 
Motor  oculi  nerve,  402,  430. 
Mucous  ligament,  206. 
Multifidus  spina)  muscle,  653. 
Musculi  papillares,  601,  603. 

pectinati,  598,  602. 
Musculo-phrenic  artery,  582. 

cutaneous  nerve,  191,  200. 

of  the  arm, 
39,  49. 

spiral  nerve,  35,  46. 
Muse :  abductor  digiti  minimi,  84. 

dio'iti  minimi  pedis, 

183. 
hallucis,  183. 
indicis,  98. 
oculi,  430. 
pollicis,  84. 
accelerator  urinoe,  238. 
accessorius  pedis,  186. 
accessorius  ad  sacro-lumbalem, 
646. 

adductor  brevis,  140. 

longus,  138. 
magnus,  144. 
obliquus  hallucis, 
188. 
pollicis,  86. 
oculi,  430. 

trans  versus  hallucis, 
189. 
pollicis, 
87. 

anconeus,  66. 
aryta)noideus,  558. 
aryta)no-epiglottideus,  560. 
attoUens  auricuiam,  393. 
attrahens  auricuiam,  393. 
azygos  uvulae,  529. 
biceps  femoris,  161. 

flexor  cubiti,  28,  96. 
biventer  cervicis,  647. 
brachialis  anticus,  30. 
buccinator,  490. 
bulbo-cavernosus,  238,  218. 
cervicalis  ascendens,  646. 
ciliaris,  713. 

circumflexus  palati,  509,  529. 
coccygeus,  362. 
complexus,  348. 


Muse  :  compressor  naris,  472 

sacculi  laryngis, 
560. 

constrictor  inferior,  523. 

isthmi  faucium, 

529. 
medius,  523. 
superior,  509,  523. 
urethra),  243. 
vaginae,  248. 
coraco-brachialis,  30. 
corrugator  supercilii,  472. 
cremastericus,  260. 
crico  -  aryta)noideus  lateralis, 
560. 
posticus, 
559. 

thyroideus,  558. 
crureus,  136. 
deltoides,  38. 
depressor  alae  nasi,  473. 

anguli  oris,  475. 
labii  inferioris,  475. 
diaphragma,  308,  629. 
digastricus,  443. 
erector  clitoridis,  249. 
penis,  238. 
spinae,  645. 
extensor  carpi  radialis  brevier, 
64. 
longior, 
64. 

extensor  carpi  ulnaris,  65. 

digiti  minimi,  65. 

digitorum  brevis  pe- 
dis, 195. 

digitorum  communis, 
65. 

digitorum  longus  pe- 
dis, 193. 

indicis,  69. 

ossis  metacarpi  pol- 
licis, 67. 

pollicis  ptoprius,  194. 

primi  internodii  pol- 
licis, 67. 

quadriceps  femoris, 
134. 

secundi  internodii 
pollicis,  68. 
flexor  accessorius,  186. 

bi-evis  digiti  minimi,  81. 

pedis,  189. 
carpi  radialis,  51. 

ulnaris,  51. 
digitorum  brevis  pedis, 
182. 
longus  pedis, 
173,  186. 
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Muse  :  flexor  digitorum  profundus,  56, 

83. 

sublimis,  54, 
82. 

pollicis  brevis,  85. 

pedis,  188. 
longus,  55,  63. 
pedis,  174, 
187. 

gastrocnemius,  169. 
gemellus  inferior,  150. 

superior,  150. 
genio-glossus,  506. 

h\oideus,  505. 
gluteus  maximus,  147. 
medius,  149. 
minimus,  149. 
gracilis,  139. 
hamstrings,  161. 
liyo-glossus,  501. 
ilia^s,  139,  324. 
indicator,  69. 
infra-spinatus,  41. 
intercostales  externi,  581. 

interni,  581,  629. 
interossei  manus  dorsales,  90. 

palmares,  89. 
pedis  dorsales,  202. 
plantares,  202. 
interspinales,  653. 
iutertransversales,  653. 
ischio-cavemosus,  238. 
latissimus  dorsi,  25,  642. 
laxator  tympani,  561. 
levator  anguli  oris,  474. 

scapukt,  642. 
ani,  234,  249,  361. 
glandula)  thyroidesB, 
465. 

labii  superioris,  473. 

alaeque  nasi,  472. 
menti,  475. 
palati,  429. 
palpebrae,  424. 
levatores  costarum,  654. 
linguales,  557. 
longissimus  dorsi,  646. 
longus  colli,  515. 
lumbricales  manus,  83. 

pedis,  187. 
masseter,  486. 
multifidus  spinse,  653. 
mylo-hyoideus,  498. 
ohliquus  abdominis  externus, 
255,  257. 
internus, 
259. 

capitis  inferioi-,  648. 


superior. 


648. 


Muse  :  obliquus  oculi  inferior,  431. 

superior,  423. 
obturator  externus,  146,  151. 

internum,  150,  362. 
oceipito-frontalis,  393. 
omo-hyoideus,  43,  416,  443. 
opponens  digiti  minimi,  84. 

pollicis,  85. 
orbicularis  oris,  474. 

palpebrarum,  471. 
palato-glossus,  529. 

pharyngeus,  529. 
palmaris  brevis,  77. 

longus,  51. 
pectineus,  139. 
pectoralis  major,  10. 

minor,  16. 
peroneus  brevis,  199. 

longus,  199. 
tertius,  194. 
plantaris,  170. 

platysma  myoides,  411,  433, 

474. 
popliteus,  172. 
pronator  quadratus,  57. 

radii  teres,  50. 
psoas  magnus,  139,  323. 

parvus,  324. 
pterygoideus  externus,  487. 

internus,  490. 
pyramidalis  abdominis,  271. 

nasi,  472. 
pyriformis,  149,  365. 
quadratus  femoris,  151. 

lumborum,  324. 
quadriceps  extensor  cruris,  134. 
rectus  abdominis,  271. 

capitis  anticus  major, 
515. 
minor,  515. 
lateralis,  513,  515. 
posticus  major,  648. 

minor,  648. 
femoris,  134. 
oculi  externus,  430. 
inferior,  430. 
internus,  430. 
superior,  424. 
retrahens  auriculam,  393. 
rhomboideus  major,  643. 

minor,  643. 
risorius  Santorini,  474. 
saero-lumbalis,  645. 
salpingo-pharyngeus,  5S0. 
sartorius,  134. 
scalenus  anticus,  514. 

medius,  514. 
posticus,  515. 
semi-membranosus,  162. 
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Muse  :  semi- spinalis  colli,  651. 

dorsi,  651. 
tendinosus,  162. 
serratus  magnus,  23. 

posticus  inferior,  644. 

superior,  644. 

soleus,  171. 

s{)liiiicter  ani  externus,  232. 

internus,  232. 
vaginiie,  24n. 
spinalis  dorsi,  645. 
splenius  capitis,  644. 

colli,  644. 
stapedius,  551. 

sterno-cleido-mastoideus,  436. 
hyoideus,  442. 
tliyroideus,  443. 
stylo-glossus,  501. 
hyoideus,  444. 
j)haryngeus,  502,  509, 525 
subanconeus,  97. 
subclavius,  16. 
subcrureus,  206. 
subscapularis,  43. 
supinator  radii  brevis,  67- 
longus,  63. 
supra-spinatus,  41. 
temporalis,  398,  486. 
tensor  palati,  509,  529. 
tarsi,  484. 
tympani,  551. 
vaginse  femoris,  133. 
teres  major,  25,  42. 

minor,  41. 
thyro-arytsenoideus,  560. 
epiglottideus,  561. 
hyoideus,  443. 
tibialis  anticus,  193. 

posticus,  214,  774. 
trachelo-mastoideus,  647. 
transversalis  abdominis,  262, 
323. 
cervicis,  647. 
transversus  linguae,  557. 

pedis,  189. 
periniei,  238,  249. 
profundus, 
243,  251. 

trapezius,  641. 
triangularis  sterni,  582. 
triceps  extensor  cubiti,  45. 
vastus  externus,  135. 

internus,  136. 
zygomaticus  major,  474. 

minor,  474. 
Mylo-hyoid  artery,  491. 

muscle,  498. 
nerve,  496. 


Nares,  posterior,  526. 
Nasal  artery,  429,  545. 

lateral,  478. 

cartilages,  484,  537. 

duct,  541. 

fosstfi,  536. 

nerve,  409,  425,  541. 
Naso^palatine  artery,  545. 

nerve,  544. 
Neck,  anterior  triangle  of,  437. 

posterior,  411,  414. 

side  of,  433. 

deep  dissection  of,  507. 
Nelaton's  line,  115. 
Nerve  of  Wrisberg,  21,  26. 

of  levator  anguli  scapulae,  420, 
643. 

obturator  internus,  155,  363. 
pectineus,  138. 
pyriformis,  363. 
quadratus  femoris,^55,  363. 
rhomboid  muscles,  420. 
serratus  niagnus,  23,  420. 
subclavius,  420. 
tensor  vaginae  femoris,  155. 
teres  minor,  42. 
thyro-hyoideus,  441,  461. 
abducens,  402,  430,  675. 
accessorius    obturatorii,  144, 
326. 

acromiales  cutanei,  10,  412. 
Arnold's,  519. 
articulares  poplitei,  158. 
articularis  poplitei  obturatorius, 
159. 

auditorius,  402,  676. 
auricularis  magnus,  398,  412. 

pneumo  -  gastiicus, 
512. 

posterior,  396,  479. 
auriculo-temporalis,  396,  483, 
497. 

buccales,  481,  483,  493. 
cardiacus  inferior,  518. 

medius,  517. 

superior,  514. 
cardiaci  pneumo-gastrici,  459, 
623. 

cervicales  descendentes,  412. 

rami  anteriores,  462. 
posteriores,  651. 
cervicalis  superficialis,  412, 436. 
cervico-facialis,  481. 
chorda  tympani,  501,  550. 
ciliares  ganglii  ophthalmici,426. 

nasalis,  426. 
circumflexus,  23,  42. 
claviculares  cutanei,  412. 
coccygealis,  365. 
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Xerv  :  communicans  cervicis,  441,  462.  j 
fibularis,  158,168.  ! 
tibialis,  159,  168.  | 
corporis  bulbosi,  237.  ! 
eruralis,  132,  138,  326. 
cutanei  abdominis,  253. 
cutaneus   externus  brachialis, 
27,  49. 
lumbalis, 
128,  326. 
musculo  - 
spiralis, 
44. 

interims  brachialis 
major,  25,  49. 

minor,  26. 
femoris, 

133. 
musculo  - 
spiralis, 
26. 

medius  femoris,  129. 
palmaris,  49,  61. 
plantaris,  178,  185. 
dorsales  manus,  62. 
dentales  posteriores,  493,  535. 
dentalis,  anterior,  536. 

inferior,  495. 
deseendens  cervicis,  441,  461. 
digastricus,  481. 
digitales,  medianse,  81. 

plantares,  185. 
radiales,  62. 
ulnares,  62,  80. 
dorsales  rami  anteriores,  626. 

posteriores,  651. 
dorsalis  elitoridis,  251. 
penis,  246. 
ulnaris,  62. 
facialis,  402,  479,  676. 
frontalis,  421. 
genito-cruralis,  128,  326. 
glosso-phai'vngeus,    402,  506, 

509,  519,^676. 
glutei  inferiores,  155,  363. 
gluteus  superior,  155,  363. 
lia?morrhoidalis    inferior,  236, 
364. 

hypoglossus,  402,  461,  501,  513, 

518,  677. 
ilio-hypogastricus,  257,  326. 

inguinalis,  128,  257,  326. 
incisorius,  496. 

iufra-maxillares  nervi  facialis, 
481. 

orbitales  ner^d  facialis, 
481. 
orbitalis,  483. 
trochlearis,  426. 


Nerv  :  intcjrcostales,  626,  653. 
intercosto-humeralis,  13. 
interosseus  anticus,  59. 

posticus,  61,  69. 
ischiadicus  major,  163,  363. 

minor,  155,  363. 
Jacobson's,  521. 
lacry mails,  421. 
laryngeus  externus,  459,  512. 

inferior,   459,  512, 
563. 

superior,  459,  512, 
563. 

lingualis,  495,  499. 

lumbal es,  rami  anteriores,  326. 

posteriores,  651. 
lumbo-sacralis,  327,  363. 
malares  nervi  facialis,  481. 
malaris,  483. 
massetericus,  495. 
maxillaris  inferior,  408,  493. 

superior,  408,  534. 
medianus,  34,  59,  80. 
mentalis,  483,  496. 
molles,  513. 
motor  oculi,  402,  430. 
musculo-cutaneus  brachii,  34, 
49. 

cruris,  191,  200. 
spiralis,  35,  46. 
mylo-hyoideus,  496. 
nasalis,  409,  425,  541. 

maxillaris,  544. 
naso-palatinus,  544. 
obturatorius,  142,  326. 

accessorius,  144, 
326. 

occipitalis  major,  398,  650. 

minor,  398,  412. 
oesophageal  es,  623. 
olfactorius,  401,  541,  672. 
ophthalmicus,  408,  483. 
opticus,  408,  429,  717. 
orbitalis,  433,  483,  535. 
palatinus  magnus,  542. 

medius,  543. 

minor,  543. 
palmaris  cutaneus,  49,  61. 
jjatellaris,  133. 
perforans  Casserii,  27,  49. 
perinieales   superficiales,  237, 
248. 

peronealis,  159,  199. 

petrosus  superficialis  magnus, 
410,  544. 
parvus, 
410,  507- 

pharyngei,  521,  544. 
pharyngeus  (8th),  512,  520. 
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Nerv:  phrenicus,  463,  589. 

plantaris  externus,  185,  186. 

profundus, 
190. 
interims,  185. 
pneumo-gastric'us,  412, 459, 512, 

519,  621,  676. 
popliteus  externus,  159,  199. 

internus,  158. 
portio  dura,  402,  479,  676. 

mollis,  402,  676. 
pterygoidei,  493. 
ptery go-pal atinus,  544. 
pudendus  inferior,   155,  238, 
248. 

pudicus  internus,  156,  245,  251, 
363. 

pulmonares  poster  lores,  623. 
radialis,  61. 

respiratorius  externus,  23,  420, 
sacrales,  rami  anteriores,  363. 

posteriores,  651. 
saphenus  externus,  159,  168, 

191,  674. 
internus,  133,  138, 

192. 

sciaticus  magnus,  155, 163,  363. 

parvus,  155,  363. 
spheno-palatini,  535. 
spinalis  accessorius,  416,  462, 

512,  519,  677. 
splanchnicus  major,  311,  628. 

minor,  312,  629. 
minimus,  312,629. 
sternales,  412. 
stj'lo-hyoideus,  481. 
subcutaneus  malse,  433. 
suboceipitalis,  513,  650. 
subscapulares,  23,  43. 
supra-maxillares  nervi  facialis, 
481. 

orbitalis,  394,  421,  483. 
scapularis,  43,  420. 
trochlearis,  394,421,483. 
sympatheticus  abdominis,  311, 
327. 

cervicis,  461, 

517. 
pelvis,  365. 
thoracis,  627. 
temporalis  nervi  facialis,  396, 
481. 
profundi,  495. 
temporo-facialis,  481. 

malar,  433,  483. 
thoracic!  anteriores,  22. 

laterales,  10. 
thoracicus  posterior,  23,  420. 
tibialis  anterior,  191,  197. 


Nerv  :  tibialis  posterior,  177. 
tonsillitic,  521. 
trochlearis,  402,  421,  674. 
trifacial,  421,  481,  675. 
tympanicus,  521. 
ulnar  is,  34,  59,  79,  87. 
Vidianus,  544. 
Nodule,  700. 
Nose,  cartilages,  537. 
cavity  of,  536. 
meatus  of,  537. 
nerves  of,  541. 
septum  of,  537. 
Nuck,  canal  of,  382. 
Nutritious  arterv  of  femur,  142. 

"  of  fibula,  176. 
of  humerus,  33. 
of  tibia,  177. 

Nymphce,  230. 


Obliquus  abdominis  externus,  255, 257. 

internus,  259. 
capitis  muscles,  648. 
oculi  inferior,  431. 
superior,  423. 
Obturator  artery,  125,  346,  357. 
fascia,  346. 
ligament,  385. 
muscle,  external,  146,  151. 

internal,  150,  362. 
nerve,  143,  326. 
Occipital  artery,  398,  449. 

lobe  of  brain,  682. 
nerve,  398,  650. 
sinus,  405. 
Occipito-atlantal  ligaments,  568. 
axial  ligament,  569. 
frontalis  muscle,  393. 
Odontoid  ligaments,  570. 
[  Oesophageal  arteries,  624. 

nerves,  623. 

opening    of  diaphragm, 
310. 

(Esophagus,  connections  of,  464,  618. 

structure,  619. 
Olfactory  bulb,  672. 

nerve,  401,  541. 
peduncle,  672. 
region,  541. 
'  Olivary  body,  675. 
I  Omentum,  great,  279. 

small,  279. 
splenic,  283. 
Omo-hyoid  muscle,  43,  416,  443. 
Openings  in  diaphragm,  310. 

adductor  magnus,  145. 
Ophthalmic  artery,  427. 

ganglion,  426. 
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Ophthalmic  nerve,  408,  483. 

vein,  429.  ^ 
Opponens  minimi  digiti,  84. 

pollicis  muscle,  85. 
Optic  commissure,  671. 

nerve,  401,  429,  717. 
thalamus,  687,  695. 
tract,  672. 
Ora  serrata,  716. 

Orbicular  ligament  of  the  radius,  101. 
Orbicularis  oris,  474. 

palpebrarum,  471. 

Orbit,  420. 

Orbital  nerve,  433,  483,  535. 

Ossicula  audittis,  550. 

Os  uteri,  380. 

Otic  ganglion,  507,  545. 

Outlet  of  the  pelvis,  359. 

Ovary,  382. 

arteries  of,  315. 


Palate,  hard,  533. 

soft,  528. 
Palatine  arteries,  posterior,  544. 
artery,  inferior,  506. 
nerves,  542. 
Palato-glossus,  529. 

pharyngeus,  529. 
Palm  of  the  hand,  72. 
Palmar  arch,  deep,  79,  88. 

superficial,  7S. 
fascia,  75, 

nerves,  superficial,  49,  61. 
Palmaris  brevis  muscle,  77. 

longus  muscle,  51. 
Palpebrse,  466,  483. 
Palpebral  arteries,  429. 

ligament,  467. 
Pancreas,  connections,  301. 

structure  of,  333. 
Pancreatic  arteries,  296. 
duct,  302. 

Pancreatico  -  duodenal  arteries, 289, 295 . 
Papillae  of  the  tongue,  555. 
Parotid  gland,  475. 
Parts  beneath  deltoid,  40. 

sterno-mastoid,  439. 
gluteus  maximus,  148. 
behind  inner  malleolus,  178. 

triangular  ligament,243. 
passing  through  superior  aper- 
ture of  thorax,  628, 
Patellar  nerve,  133. 

plexus,  133. 
Pectineus  muscle,  139. 
Pectoralis  major  muscle,  10. 

minor  muscle,  16, 
Peduncles  of  the  cerebellum,  698,  699. 
H. 


Peduncle  of  the  cerebrum,  674. 

of  the  pineal  bodj^,  695. 
Pelvic  cavity,  344. 
fascia,  346. 
floor,  359. 
plexus,  365. 
side-view,  349. 
viscera,  male,  366. 

female,  376. 
Pelvis,  dissection  of,  344. 
Penis,  269. 

structure  of,  368,  374. 
Perforans  Casserii  nerve,  27,  49. 
Perforating  arteries  of  the  femoral, 
142,  163, 
of  internal  mam- 
mary, 583. 
of  the  palm,  88, 
of  the  sole,  189. 

Pericardium,  588, 

vessels  of,  453,  583. 
Perimeal  artery,  superficial,  237,  246. 
body,  248. 

fascia,  deep,  240,  250. 

superficial,  236,  246, 
nerves,  superficial,  237,  248. 
Perinseum,  both  yexes,  229. 

female,  230,  246. 
male,  229,  236, 
Periosteum  of  the  orbit,  421. 
Peritoneal  pouches,  286. 
Peritoneum,  279. 

of  female  pelvis,  286,  345. 
of  male  pelvis,  278,  345. 
Peroneal  artery,  176. 

anterior,  176,  196. 
nerve,  159,  199, 
Peroneus  brevis  muscle,  199. 

longus  muscle,  199. 
tertius  muscle,  194. 
Pes  accessorius,  690. 
anserinus,  481. 
hippocampi,  690. 
Petrosal  ganglion,  520. 

nerve,  large,  410,  544. 

small,  410,  507. 
sinus,  inferior,  406. 
superior,  406. 
Peyer's  glands,  332, 
Pharyngeal  ascending  artery,  508,522 
nerve,  512,  520,  544. 
plexus,  521. 
Pharynx,  516,  522. 

fibrous  bag  of,  525, 
interior,  526. 
muscles  of,  509,  523. 
openings  of,  526. 
Phrenic  artery,  314,  582. 
nerve,  463,  589. 
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ria  mater  of  the  brain,  663. 

of  the  cord,  656. 
Pilhirs  of  the  abdominal  ring',  259. 
of  the  fauces,  529. 
of  the  fornix,  688,  697. 
Pineal  bod}',  695. 
Pinna,  or  auricle  of  the  ear,  470. 
Pituitary  body,  407. 

membrane,  541. 
Plantar  fascia,  180. 

arch  of  arterv,  189. 
arteries,  184,'  189. 
ligament,  long,  216. 
nerve,  external,  185,  186. 
internal,  185. 
Plantaris  muscle,  107. 
Platvsma  myoides  muscle,  411,  433, 

474. 
Pleune,  583. 
Plexus,  aortic,  312. 

brachial,  21,  418. 
cardiac,  superficial,  598. 

deep,  615. 
carotid,  410. 
cavernous,  410. 
cervical,  462. 

superficial,  412. 
choroides,  687. 
gulae,  623. 
hypogastric,  311. 
lumbar,  327. 

mesenteric,  inferior,  292. 

superior,  289. 
oesophageal,  623. 
patellar,  133. 
pelvic,  365. 
pharyngeal,  521. 
pulmonary,  posterior,  623. 
sacral,  363. 
solar,  312. 
Plica  semilunaris,  469. 
Pneumo-o'astric  nerve,  402,  459,  512, 

519,  621,  676. 
Pomum  Adami,  565. 
Pons  Varolii,  674. 
Popliteal  artery,  159. 

fascia,  156. 
glands,  161. 

nerve,  external,  159,  199. 
internal,  158. 
space,  156. 
vein,  161. 
Popliteus  muscle,  172. 
Portio  dura,  402,  479,  676. 

mollis,  402,  676. 
Posterior  chamber  of  eye,  711. 
commissure,  "695. 
elastic  layer  of  cornea,  711. 
liframent  of  knee.  203. 


Posterior  medullary  velum,  700. 

triangle  of  the  neck,  411, 
414. 

Pouch,  laryngeal,  562. 
Poupart's  ligament,  119,  257. 
Prepuce,  269. 
Prevertebral  region,  514. 
Princeps  cervicis  artery,  647. 

pollicis  artery,  88. 
Processus  cochleariformis,  548. 

a  cerebello  ad  meclullam, 
699. 
adpontem,699. 
ad  testes,  698. 
vermiformes,  698. 
Profunda  artery,  inferior,  33. 
of  the  hand,  79. 
of  the  neck,  488,  651. 
of  the  thigh,  131,  141. 
superior,  33,  46. 
Promontory,  548. 
Pronator  quadratus  muscle,  57. 

radii  teres  muscle,  50. 
Prostate  gland,  connections,  353. 

structure,  368. 
Prostatic  part  of  the  urethra,  371. 

sinuses,  371. 
Psoas  magnus  muscle,  139,  323. 

parvus  muscle,  324. 
Pterygoid  arteries,  493. 

nerves,  493. 
Pterygoideus  externus  muscle,  487. 

internus  muscle,  490. 
Pterygo-maxillary  ligament,  491. 

region,  486. 
palatine  aitery,  545. 

nerve,  544. 
Pubic  symphysis,  385. 
Pudendal   inferior  nerve,  155,  238, 
248. 

Pudic  nrteries,  external,  117,  131. 

artery,  internal,  152,  244,  251, 
357.  ^ 

nerve,  internal,  156,  245,  248, 
363. 

Pulmonary  artery,  601,  608. 

nerves,  623. 

veins,  608. 
Puncta  lacrymalia,  467. 
Pyloric  arteries,  295. 
Pylorus,  329. 

Pyramid  of  the  cerebellum,  700. 

of  the  tympanum,  548. 
Pyramidal  masses  of  kidney,  341. 
Pyramidalis  abdominis  muscle,  271. 

nasi  muscle,  472. 
Pyriformis  muscle,  149,  365. 
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Quadratus  femoris  muscle,  151. 

Imnboruni  muscle,  324. 
Quadriceps  extensor  cruris,  134. 


Kadial  arter}-,  53,  71. 
nerve,  61. 
vein,  27,  49. 
Kadialis  indicis  artery,  88. 
lladio- carpal  articulation,  102. 

ulnar  articulations,  101. 
Kanine  artery,  503. 
Keceptaeulum  chyli,  327,  619. 
liecto-vaginal  pouch,  286,  345. 
vesical  fascia,  346. 

pouch,  278,  345. 
liectum,  connections  of,  304. 

structure,  366,  376. 
Kectus  abdominis  muscle,  271. 

capitis  anticus  major,  515. 

minor,  515. 
lateralis,  513,  515. 
posticus  major,  648. 

minor,  648. 
femoris,  134. 
oculi  externus,  430. 
inferior,  430. 
internus,  130. 
superior,  424. 
Eecurrent  interosseous  artery,  69. 
radial,  53. 
tibial,  196. 
ulnar,  58. 

nerve  of  pneumo-gastric , 

459,  512,  563. 
nerve  of  the  peroneal,  159. 
Kemoval  of  the  brain,  400. 
Kenal  artery,  315,  341. 

vein,  315. 
Eespiratory  nerve,  external,  23,  420 
Eestiform  "body,  676. 
lletina,  .716. 

lietrahens  auriculam,  393. 
llhomboideus  major  muscle,  643. 

minor,  643. 
Rima  of  the  glottis,  563. 
Ring,  abdominal,  external,  252,  259. 
abdominal,  internal,  264,  274. 
femoral,  122. 
Risorius  Santorini  muscle,  474. 
Root  of  the  lung,  589. 
Round  ligament  of  the  hip  joint,  167. 

of  the  liver,  279. 

of  the  uterus,  286, 

345,  381. 
of  the  radius,  102. 


Sacculus  laryngis,  562. 


Sacral  artery,  lateral,  359. 

middle,  316. 
ganglia,  365. 

nerves',  anterior  branches,  363. 

posterior  branches,  651. 
plexus,  363. 
Sacro-coccygeal  articulation,  384. 
iliac  articulation,  384. 
vertebral  articulatiou,  384. 
lumbalis  muscle,  615. 
sciatic  ligaments,  384. 
Saphenous  opening,  119. 

nerve,  external,  159,  168, 
191. 

internal,  133,  138, 
192. 

vein,  external,  169,  191. 
internal,  117,  191. 
Sartorius  muscle,  134.  , 
Scaleni  anticus  muscles,  514. 
Scalp,  dissection  of,  391. 
Scapula,  parts  about,  37. 
Scapular  artery,  posterior,  44,  455,643. 
ligaments,  91. 
muscles,  38. 
Scapulo-clavicular  articulation,  92. 

humeral  articulatiou,  94. 
Scarpa's  triangle,  129. 
Sciatic  artery,  152,  357. 

nerve,  large,  155,  163,  363. 
small,  155,  363. 
Sclerotic  coat  of  the  eye,  709. 
Second  nerve,  408,  429,  717. 
Section  of  ankle,  180. 

brain,  692,  701. 
fore-arm,  72. 
heart,  604. 
leg,  200. 
orbit,  432. 
shoulder-joint,  29. 
spinal  cord,  655. 
the  neck,  440. 
thigh,  145. 
thorax,  628. 
tongue,  505. 
upper  arm,  47. 
Avrist  joint,  103. 
Semicircular  canal,  553. 
Semilunar  cartilages,  208. 

ganglia,  311. 
valves,  601,  606. 
Seminal  ducts,  353,  375. 
Seminiferous  tubes,  376. 
Semi-membranosus  muscle,  162. 
spinalis  muscle,  651. 
tendinosus  muscle,  162. 
Septum  crurale,  122. 

intermuscular  of  the  arm,  28. 

of  the  thigh,  128. 
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Septum  lucidum,  688. 
narium,  537. 
pectiniforme,  373. 
ventriculorum ,  597 . 
Ssrratus  magiius  muscle,  23. 

posticus,  644. 
Seventh  nerve,  402,  479,  676. 
Sheath  of  the  axillary  vessels,  16. 

of  the  femoral  vessels,  120. 
of  the  fingers,  83. 
of  the  rectus,  270. 
of  the  toes,  182. 
Shoulder  joint,  94. 
Sigmoid  artery,,  292. 

tlexure  of  the  colon,  304. 
valves,  601,  606 
Sinus,  aortic,  606. 
basilar,  407. 
cavernous,  407. 
circular,  of  Eidley,  407- 
coronary,  598. 
lateral,  406. 

longitudinal,  inferior,  404. 

superior,  401. 
occipital,  405. 
petrosal  inferior,  406. 

superior,  406. 
pocularis,  371. 
prostaticus,  371. 
spheno -parietal,  407. 
straight  of  the  skull,  405. 
torcular,  405. 
transverse,  407. 
of  Valsalva,  606. 
Sixth  nerve,  402,  430,  675. 
Small  intestine,  298,  330. 

omentum,  279. 
Socia  parotidis,  475. 
Soft  commissure,  695. 
palate,  526,  528. 

muscles  of,  529. 
Solar  plexus,  312. 
Sole  of  the  foot,  dissection  of,  179. 
Soleus  muscle,  171. 
SpeiTiiatic  arterv,  315. 
cord,  269. 
fascia,  259. 
veins,  315. 
Spheno-palatine  artery,  545. 

ganglion,  542. 
nerves,  535. 
Sphincter  ani,  232. 

vaginae,  248. 
Spigelian  lobe,  337. 
Spinal  accessory  nerve,  416,  462,  512, 
519,  677. 
arteries,  657,  664. 
cord,  654,  657. 

membranes  of,  654. 


Spinal  cord,  structure,  657. 
nerves,  659. 

roots  of,  660, 
veins,  657. 
Spinalis  dorsi  muscles,  645. 
Splanchnic  nerves,  311,  628. 
Spleen,  connections  of,  307. 

structure  of,  334. 
Splenic  artery,  295,  296. 
omentum,  283. 
vein,  296. 
Splenius  muscle,  644. 
Spongy  bones,  537. 

part  of  the  urethra,  373. 
Stapedius  muscle,  551. 
Stapes  bone,  551. 
Stellate  ligament,  633. 
Stenson's  duct,  475. 
Sterno-clavicular  articulation,  91,439 
cleido-mastoid  muscle,  436. 
parts  beneath,  439. 
hyoid  muscle,  442. 
thyroid  muscle,  443. 
Stomach,  form  and  "divisions,  328. 
connections  of,  296. 
structure  of,  328. 
Straight  sinus,  405. 
Stylo-glossus  muscle,  501. 

hyoid  ligament,  506,  510. 
muscle,  444. 
nerve,  481. 
mastoid  artery,  450. 
maxillary  ligament,  506. 
pharyngeus  muscle,  502,509,525. 
Siibanconeus  muscle,  97. 
Subarachnoid  space,  663. 

of  the  cord,  656. 
Subclavian  artery,  417,  451,  456. 

left,  451,  613. 
right,  451. 
vein,  458. 
Subclavius  muscle,  16. 
Subcrureus,  206. 
Subcutaneous  malar  nerve,  433. 
Sublingual  artery,  503. 

gland,  499. 
Submaxillary  ganglion,  500. 

gland,  498. 
region,  497. 
Submental  artery,  449. 
Suboccipital  nerve,  513,  650. 

region,  649. 
Subpubic  ligament,  386. 
Subscapular  artery,  19,  44. 

nerves,  23,  43. 
Subscapularis  muscle,  43. 
Sulcus,  longitudinal,  of  the  liver,  335. 
transverse,  337. 
of  the  spinal  cord,  856. 
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Superlicialis  cervicis  artery,  417,  455. 

nerve,  412,  436. 
volie  artery,  53. 
Superficial  fascia  of  the  groin,  255. 

of   the  perinDBum, 

236,  246. 
of  the  thigh,  117. 
Supinator  radii  brevis,  67. 

longus,  63. 
Supra-orbital  artery,  394,  422,  427. 

nerve,  394,  421,  483. 
renal  artery,  314. 

capsule,  323,  344. 
scapular  artery,  42,  417,  456. 

nerve,  43,  420. 
spinatus  muscle,  41. 
trochlear  nerve,  394,  421,  483. 
Sural  arteries,  160. 

Surgery,  amputations  of  the  foot,  221. 
cleft  palate,  531. 
colotomy,  304. 
fracture  of  the  patella,  137. 
lithotomy,  234,  239. 
passing  a  female  catheter, 
229. 

a  male  caiheter,228. 
radical  cure  of  hernia,  268. 
strangulated  femoral  hernia, 
125. 

inguinal  hernia, 
267. 

talipes  varus,  175. 
of  abdominal  aorta,  312. 
of  anterior  tibial  artery,  195. 
of  axillary  artery,  15. 
of  brachial  artery,  31. 
of  common  carotid  artery, 
446. 

of  dorsal  artery  of  foot,  197- 
of  facial  artery,  478. 
of  femoral  artery,  131. 

in  Hunter's 
canal,  138. 
of  iliac  arteries,  319. 
of  the  ischio-rectal  fossa, 
234. 

of  lingual  artery,  504. 
of  popliteal  artery,  160. 
of  posterior  tibial  artery, 
175. 

of  radial  artery,  53. 
of  subclavian  artery,  418. 
of  temporal  artery,  396. 
of  ulnar  artery,  58. 
Suspensory  ligament  of  the  lens,  715. 

of  the  liver,  279. 
of  the  penis,  270. 
Sympathetic  nerve  in  the  abdomen, 
311,  327. 


Sympathetic  nerve  in  the  neck,  461, 
517. 

in  the  pelvis,  365 
in    the  thorax, 
627. 

Symphysis  pubis,  385. 

Synovial  membranes  of  elbow,  99. 

of  the  foot,  217. 

of  knee,  209. 

of  shoulder,  96. 

of  wrist,  105. 


Tienia  hippocampi,  691. 

semicircularis,  687. 
Tapetum  lucidum,  716. 
Tarsal  artery,  197. 

cartilages,  484. 
ligaments,  215. 
Tarso-metatarsal  articulations,  217. 
Teeth,  534. 
Temporal  artery,  493. 

superficial,  396. 
fascia,  398. 
lobe,  681. 
muscle,  398,  486. 
nerves,  deep,  495. 

superficial,  396,  481. 
vein,  396. 
Tempore -facial  nerve,  481. 

maxillary  articulation,  487. 
Tendo  Achillis,  170. 

oculi,  471. 
Tenon,  capsule  of,  431. 
Tensor  palati  muscle,  509,  529. 
tarsi,  484. 
tympani,  551. 
vagina?  femoris,  133. 
Tentorium  cerebelli,  403. 
Teres  major  muscle,  25,  42. 

minor  muscle,  41. 
Testis,  descent  of,  261. 

structure  of,  375. 
Thalamus  opticus,  687,  695. 
Thigh,  dissection  of,  back,  161. 

front,  117. 
inner  side,  138. 
Third  nerve,  402,  430. 

ventricle,  693. 
Thoracic  aorta,  623. 

arteries,  19. 
duct,  458,  619. 
ganglia,  627. 
nerves,  22. 
Thorax,  581. 

superior  aperture  of,  629. 
Thyro-arytsenoid  ligaments,  562. 
arytsenoideus  muscle,  560. 
epiglottideaii  ligament,  564. 
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Thyro-hyoid  membrane,  f564. 

muscle,  443. 
nerve,  441. 
Thyroid  artery,  inferior,  453. 

lowest,  612. 
superior,  448. 
axis  of  artery,  453. 
body,  464. 
cartilage,  565. 
vein,  inferior,  455. 
middle,  450. 
superior,  450. 
Tibial  artery,  anterior,  177,  195. 

posterior,  175. 
nerve,  anterior,  191,  197. 

posterior,  177. 
veins,  anterior,  177. 
posterior,  175. 
Tibialis  anticus  muscle,  193. 

posticus,  174,  214. 
Tibio-fibular  articulations,  210. 

tarsal  articulation,  212. 
Tongue,  554. 

muscles  of,  556. 
nerves  of,  557. 
papillae  of,  555- 
Tonsil,  533. 
Tonsillitic  artery,  506. 
Torcular  Herophili,  406. 
Trachea,  connections  of,  464,  617. 

structure  of,  629. 
Trachelo-mastoid  muscle,  647. 
Tragus,  470. 

Transverse  arteries  of  pons,  664. 

fissure  of  the  cerebrum, 
.  691. 

fissure  of  the  liver,  337. 
ligament   of  acetabulum, 
166. 
of  atlas,  570. 
of  knee,  208. 
of  metacarpus, 
88. 

of  metatarsus, 

201. 
of  scapula,  93. 
perineal  artery,  237,  247. 
sinus,  407. 
Trans versalis  abdominis  muscle,  262, 
323. 

cervicis  muscle,  647. 
colli  artery,  417,  455. 
faciei  artery,  478. 
fascia,  272. 

humeri  artery,  417,  456. 
Trans  versus  linguoc,  557  •. 

pedis,  189. 
perineei,  238,  249. 

deep,  243,  251. 


Trapezius  muscle,  641. 

Trapezoid  ligament,  93. 

Triangle  of  the  neck,  anterior,  437. 

posterior,  411, 

414. 
in  front  of  elbow, 
•  36. 
inferior  carotid, 

439. 
submaxillary, 
438. 

superior  carotid, 
438. 

Hesselbach's,  274. 
Scarpa's,  129. 
Triangular  cartilage  of  the  nose,  537. 
fnscia  of  groin,  257. 
fibre- cartilage  of  wrist,  102. 
ligament  of  the  urethra, 

240,  245,  348. 
space  of  the  thigh,  129. 

elbow,  36. 
bladder,  371. 
Triangularis  sterni  muscle,  582. 
Triceps  extensor  cubiti,  45. 
Tricuspid  valve,  602. 
Trigeminal  nerve,  421,  481,  675. 
Trigonum  vesica3,  371. 
Trochlea,  423. 

Trochlear  nerve,  402,  421,  674. 
Tuber  annulare,  674. 

cinereum,  671. 
Tubercula  quadrigeraina,  697. 
Tuberculum  Lower i,  598. 
Tubuli  seminiferi,  376. 

uriniferi,  342. 
Tunica  albuginea,  of  the  ovary,  382. 

testis,  375. 

Ruyschiana,  713. 
vaginalis,  269,  375. 
vasculosa  testis,  375. 
Tympanic  nerve,  521. 
Tympanum,  546. 

muscles  of,  551. 
ossicles  of,  550. 


Ulnar  artery,  57. 

nerve,  34,  39,  59. 

deep  branch  of,  87. 
veins,  27,  48. 
Umbilical  hernia,  252. 

region  of  the  abdomen,  278. 
Ureter,  287,  322,  353. 
Urethra,  female,  connections,  354, 376. 

orifice  of,  229. 
structure,  376. 
male,  interior,  370. 

connections,  349. 
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Uriniferous  tubes,  342. 
Uterine  arteries,  357,  381 
Utero-sacral  ligaments,  381. 
Uterus,  378. 

connections  of,  3f54. 

ligaments  of,  286,  345,  381. 

structure  of,  380. 
Uvula  cerebelli,  700. 

palati,  529. 

vesica),  371. 


Vagina,  connections,  354. 

structure  and  form,  376. 
Vaginal  arteries,  357,  381. 
Vagus  nerve,  412,  459,  512,  519,  621, 
676. 

Valve  of  CDecum,  332. 
coronary,  599. 
Eustachian,  599. 
mitral,  603. 
pyloric,  329. 
semilunar,  601,  606. 
Thebesian,  599. 
tricuspid,  602. 
of  Vieussens,  698. 
ValvultTB  conniventes,  330. 
Vas  deferens,  353,  375. 

aberrans,  376. 
Vasa  brevia  arteries,  296. 
efFerentia  testis,  376. 
recta  testis,  376. 
vorticosa,  712. 
Vastus  externus  muscle,  135. 

internus  muscle,  136. 
Vein,  angular,  478. 

anterior  internal  maxillary,  493. 
ascending  pharyngeal,  509. 
auricular  posterior,  450. 
axillary,  21. 
azygos,  327,  621. 
basilic,  27. 

bracMo-cephalic,  613.  . 
cava,  inferior,  317,  598/ 
superior,  598,  612.f 
cephalic,  27.  .       ;  »  / 

coronary  of  the  heart,  597. 
diaphragmatic  inferior,  314. 
dorsal,  of  the  penis,  245. 
dorsi-spinal,  654. 
emulgent,  315. 
facial,  478. 
femoral,  132. 
of  Galen,  405,  691. 
hcemorrhoidal,  235,  292. 
hemi-azygos,  625. 
iliac,  common,  317. 
external,  318. 
internal,  359. 


Vein,  infra-orbital,  493. 
innominate,  613. 
intercostal,  625. 

superior,  458. 
jugular,  anterior,  435. 

external,  411,  435. 

internal,  450,  511,  518 
lingual,  504. 
maxillary,  internal,  493. 
median,  of  the  arm,  26. 

basilic,  27. 

cephalic,  27. 
meningo-rachidian,  654. 
mesenteric,  inferior,  293. 

superior,  292. 
ophthalmic,  429. 
phrenic,  inferior,  314. 
popliteal,  161. 
portal,  307. 

profunda  of  the  thigh,  142. 
pudic,  external,  117,  131. 

internal,  152,  224,  251. 
pulmonary,  608. 
radial,  cutaneous,  27,  49. 
renal,  315. 
sacral,  lateral,  359. 

middle,  316. 
saphenous,  external,  169,  191. 

internal,  117,  191. 
spermatic,  315. 
spinal,  654. 
splenic,  296. 
subclavian,  458. 
temporal,  superficial,  396. 
thyroid,  inferior,  455. 
middle,  450. 
superior,  450. 
tibial,  anterior,  177. 

posterior,  175. 
transverse  cervical,  417,  455. 
ulnar,  27,  48. 
umbilical,  607. 
vertebral,  453,  650. 
Velum  interpositum,  691. 

pendulum  palati,  528. 
Vena  cava,  inferior,  317,  598. 

f  opening  for,  310. 

superior,  598,  612. 
.  portse,  307. 
Ventricles  of  the  brain,  fifth,  688. 

fourth,  701. 
lateral,  686. 
tbird,  693. 
of  the  heart,  left,  603. 

right,  600. 
of  the  larynx,  562. 
Vermiform  appendix,  303. 

processes,  697. 
Vertebral  artery,  452,  516,  649,  664. 
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Vertebral  vein,  453,  650. 

Vera  montanuin,  371. 

Vesical  arteries,  357. 

Vesicular  seniinales,  connections,  35-i 

structure,  370, 
Vessels  of  root  of  neck,  612. 
Vestibule  of  the  ear,  551. 
Vidian  artery,  544. 

nerve,  544. 
Villi,  intestinal,  330. 
Vitreous  humour,  715. 
Vocal  cords,  562. 
Vulva,  230. 

Vulvo-scrotal  sacs,  246. 


!  Wharton's  duct,  499. 
I  AVillis,  circle  of,  668. 
I  Wiiislow's  fora  nen,  281. 

AVirsung,  canal  of,  302. 

Wrisberg's  nerve,  21,  26. 

Wrist  joint,  102. 


Yellow  spot  of  eyeball,  717 


Zygomatic  muscles,  474. 


THE  END. 
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Junior  Students.  By  Peyton  T,  B.  Beale,  F.R.C.S.,  Lecturer  on 
Elementary  Biology  and  Demonstrator  in  Phj^siology  in  King's 
College,  London.    Crown  8vo,  3s.  6d. 

Medical  Jurisprudence  :    its    Principles  and 

Practice.  By  Alfred  S.  Taylor,  M.D.,  F.R.C.P.,  F.R.S.  Fourth 
Edition,  by  Thomas  Stevenson,  M.D.,  F.R.C.P.,  Lecturer  on  Medical 
Jurisprudence  at  Guy's  Hospital.  2  vols.  8vo,  with  189  Engravings, 
31s.  6d. 

By  the  same  Authors. 

A  Manual  of  Medical  Jurisprudence.  Twelfth 

Edition.    Crown  8vo,  with  55  Engravings,  14s. 

The  Theory  and  Practice  of  Hygiene.    By  J. 

Lane  Notter,  M.D.,  Examiner  in  Hygiene  and  Public  Health  in  the 
University  of  Cambridge  and  in  the  Victoria  University,  Professor 
of  Hygiene  in  the  Army  Medical  School ;  and  R.  H.  Firth,  F.R.C.S., 
Assistant  Professor  of  'Hygiene  in  the  Army  Medical  School.  With 
numerous  Illustrations.  Royal  8vo,  24s. 

Sanitary  Examinations  of    Water,  Air,  and 

Food.  A  Vade-Mecum  for  the  Medical  Officer  of  Health.  By  Corne- 
lius B.  Fox,  M.D.,  F.R.C.P.  Second  Edition.  Crown  8vo,  with  110 
Engravings,  12s.  6d. 

Microscopical  Examination  of  Drinking  Water 

and  of  Air.  By  J.  D.  Macdonald,  M.D.,  F.R.S.,  Ex-Professor  of 
Naval  Hygiene  in  the  Army  Medical  School.  Second  Edition.  8vo, 
with  25  Plates,  7s.  6d. 
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Hygiene  and  Public  Health :   a  Treatise  by 

various  Authors.  Edited  by  Thomas  Stevenson,  M.D.,  F.R.C.P., 
Lecturer  on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hospital ; 
Official  Analyst  to  the  Home  Office ;  and  Shirley  F.  Murphy,  Medical 
Officer  of  Health  of  the  County  of  London.  In  3  vols.,  royal  8vo,  fully 
Illustrated.   Vol.  I.,  28s. ;  Vol.  II.,  32s. ;  Vol.  III.,  20s. 

A  Manual  of  Practical  Hygiene.    By  the  late 

E.  A.  Parkes,  M.D.,  F.R.S.  Eighth  Edition,  by  J.  Lane  Notter, 
A.M.,  M.D.,  F.E.S.,  Professor  of  Military  Hygiene  in  the  Army 
Medical  School.    8vo,  with  10  Plates  and  103  Engravings,  18s. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

By  Geo.  Wilson,  M.A.,  M.D.,  LL.D.,  D.P.H.  Camb.  Medical 
Officer  of  Health  for  Mid- Warwickshire.  Seventh  Edition.  Crown 
8vo,  with  Engravings,  12s.  6d. 

Elements  of  Health  :   an  Introduction  to  the 

study  of  Hygiene.  By  Louis  C.  Parkes,  M.D.,  D.P.H.  Lond., 
Medical  Officer  of  Health  for  Chelsea,  Lecturer  on  Public  Health  at 
St.  George's  Hospital.    Post  8vo,  with  27  Engravings,  3s,  6d. 

The  Prevention  of  Epidemics  and  the  Con- 

st.ruction  and  Management  of  Isolation  Hospitals.  By  Koger 
McNeill,  M.D.  Edin.,  D.P.H.  Camb.,  Medical  Officer  of  Health  for 
the  County  of  Argyll.    8vo,  with  several  Hospital  Plans,  10s.  6d. 

Hospitals  and  Asylums  of  the  World  :  their 

Origin,  History,  Construction,  Administration,  Management,  and 
Legislation.  By  Henry  C.  Burdett.  In  4  vols.,  super-royal  8vo,  and 
Portfolio.  Complete,  168s.  Vols.  I.  and  II.— Asylums,  90s.  Vols. 
III.  and  IV.— Hospitals,  with  Plans  and  Portfolio,  120s. 

Mental  Diseases:  Clinical  Lectures.    By  T.  S. 

Clouston,  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diseases  in  the 
University  of  Edinburgh.  Fourth  Edition.  Cr.  8vo,  with  15  Plates,  14s. 

Illustrations   of  the    Influence  of  the  Mind 

upon  the  Body  in  Health  and  Disease  :  Designed  to  elucidate  the 
Action  of  the  Imagination.  By  D.  Hack  Tuke,  M.D.,  F.R.C.P.,  LL.D. 
Second  Edition.    2  vols,  crown  8vo,  15s. 

The  Insane  and  the  Law  :  a  Plain  Guide  for 

Medical  Men,  Solicitors,  and  Others  as  to  the  Detention  and  Treat- 
ment, Maintenance,  Responsibility,  and  Capacity  either  to  give 
evidence  or  make  a  will  of  Persons  Mentally  Afflicted.  With  Hints  to 
Medical  Witnesses  and  to  Cross-Examining  Counsel.  By  G.  Pitt- 
Lewis,  Q.C.,  R.  Percy  Smith,  M  D.,  F.R.C.P.,  Resident  Physician, 
Bethlem  Hospital,  and  J.  A.  Hawke,  B.A.,  Barrister-at-Law.  8vo,  14s. 
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A  Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  Etymology,  and  Synonyms  of  the  Terms  used  in 
Medical  Psychology ;  with  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ;  and  The  Law  of  Lunacy  in  Geeat  Bkitain  and 
Ibeland.  Edited  by  D.  Hack  Tuke,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2  vols. 
1,500  pages,  royal  8vo,  Illustrated,  42s. 

Mental  Physiology,  especially  in  its  Relation 

to  Mental  Disorders.  By  Theo.  B.  Hyslop,  M.D.,  Assistant  Physician 
to  the  Bethlem  Eoyal  Hospital,  Lecturer  on  Mental  Diseases  in 
St.  Mary's  Hospital  Medical  School.   8vo,  18s. 

Lunacy  Law  for  Medical  Men.    By  Charles 

Merciee,  M.B.,  Lecturer  on  Neurology  and  Insanity  to  the  West- 
minster Hospital  Medical  School,  and  to  the  Medical  School  for 
Women.    Crown  8v^o,  5s. 

The  Journal  of  Mental    Science.  Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association. 
8vo,  5s. 

Mental   Affections  of  Childhood  and  Youth 

(Lettsomian  Lectures  for  1887,  etc.).  By  J.  Langdon-Down,  M.D., 
F.R.C.P.,  Consulting  Physician  to  the  London  Hospital.   8vo,  6s. 

Manual  of  Midwifery,   including  all  that  is 

likely  to  be  required  by  Students  and  Practitioners.  By  Alfeed  L. 
G-ALABIN,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Gruy's  Hospital.  Third 
Edition.    Crown  8vo,  with  261  Engravings,  15s. 

The  Student's  Guide  to  the  Practice  of  Mid- 
wifery. By  D.  Lloyd  Robeets,  M.D.,  F.R.C.P.,  Lecturer  on  Clinical 
Midwifery  and  Diseases  of  Women  at  the  Owens  College  ;  Obstetric 
Physician  to  the  Manchester  Royal  Infirmary.  Fourth  Edition. 
Fcap.  8vo,  with  Coloured  Plates  and  Wood  Engravings. 

[Preparing. 

Obstetric  Aphorisms :  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joseph  G.  Swayne,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Edition. 
Fcap.  8vo,  with  20  Engravings.   3s.  6d. 

Clinical   Lectures   on   Diseases  of  Women  : 

dehvered  in  St.  Bartholomew's  Hospital,  by  J.  Matthews  Duncak, 
M.D.,  LL.D.,  F.R.C.P.,  F.R.Ss.  L.  &  E.,  late  Obstetric  Physician 
to  St.  Bartholomew's  Hospital.    Fourth  Edition.    8vo,  163. 
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Lectures  on  Obstetric  Operations :  including 

the  Treatment  of  Haemorrhage,  and  forming  a  Guide  to  the  Manage- 
ment of  Difficult  Labour.  By  Egbert  Barxes,  M.D.,  F.E.C.P., 
Consulting  Obstetric  Physician  to  St.  George's  Hospital.  Fourth 
Edition.    8vo,  with  121  Engravings,  12s.  6d. 

By  the  same  Author. 

A  Clinical  History   of  Medical  and  Surgical 

Diseases  of  Women.    Second  Edition.   8vo,  with  181  Engravings,  28s. 

Gynaecological     Operations    (Handbook  of). 

By  Albax  H.  G.  Dorax,  F.E.C.S.,  Surgeon  to  the  Samaritan  Hospital. 
8vo,  with  167  Engravings,  15s. 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  Alfred  L.  Galaei>-,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy's  Hospital.  Fifth  Edition.  Fcap.  Svo,  with  1A2  Engravings,  Ss.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  James  Oliver,  M.D.,  F.Pt.S.E..   M.Pi.C.P.,   Physician  to  the 
Hospital  for  Diseases  of  Women,  London.    Fcap.  Svo,  3s.  6d. 
By  the  same  Author. 

Abdominal  Tumours  and  Abdominal  Dropsy 

in  Women.    Cro\s-ii  Svo,  7s.  6d. 

A    Practical    Treatise    on    the    Diseases  of 

Women.  By  T.  Gaillard  Thomas,  M.D.  Sixth  Edition,  Paul 
F.  MuyDE,  M.D.,  Professor  of  GjTiaecology  at  the  New  York 
Polyclinic  and  at  Dartmouth  College.  Boy.  8vo,  with  347  Engrav- 
ings, 2.5s. 

Notes  on  Diseases  of  Women  :  specially  de- 
signed to  assist  the  Student  in  preparing  for  Examination.  B\' 
James  J.  REryoLDS,  L.R.C.P.,  M.R.C.S.  Fourth  Edition,  Fcap. 
&V0,  3s.  6d. 

Sterility.    By  Robert  Eell,  M.D.,  F.F.P.  k  S.  Glasg., 

Senior  Physician  to  the  Glasgow  Hospital  for  Diseases  pecuHar  to 
Women.    8vo,  os. 

The   Physiology   of   Death   from  Traumatic 

Fever;  a  Study  in  Abdominal  Surgery.  By  JoH>'  D.  Malcolm, 
M.B.,  CM,,  F.R.C  S.E.,  Surgeon  to  the  Samaritan  Free  Hospital, 
8vo,  3s.  6d. 

Notes  on  Gynaecological  Nursing.     By  John 

Benjamin  Hellier,  M.D.,  M.R.C.S.  Lecturer  on  the  Diseases  of 
Women  and  Children  in  the  Yorkshire  College,  and  Surgeon  to  the 
Hospital  for  Women,  etc.,  Leeds.    Crown  8vo,  Is.  6d. 
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  with  a  Grlossary.  By  Edward  J. 
DoMViLLE,  Surgeon  to  the  Exeter  Lying-in  Charity.  Seventh 
Edition.    Crown  8vo,  2s.  6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Charles  J.  Cullingworth,  M.D.,  F.R.C.P.,  Obstetric  Physician 
to  St.  Thomas's  Hospital.  Third  Edition.  Fcap.  8vo,  with  Engrav- 
ings, 2s.  6d. 

By  the  same  Author. 

A    Short     Manual     for    Monthly  Nurses. 

Third  Edition.    Fcap.  8vo,  Is.  6d. 

A  Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.   8vo,  22s. 

By  the  same  Author. 

Clinical    Studies    of    Disease    in  Children. 

Second  Edition.   Post  8vo,  7s.  6d. 

Also. 

The    Wasting     Diseases     of    Infants  and 

Children.    Fifth  Edition    Post  8vo,  8s.  6d. 

The  Diseases  of  Children.   (Student's  Guide 

Series.)  By  Jas.  F.  Goodhart,  M.D.,  F.R.C.P.,  Physician  to  Gruy's 
Hospital.   Fifth  Edition.    Fcap.  8vo,  10s.  6d. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Edition.    Crown  8vo,  12s.  6d. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren. With  a  Formulary.  By  Edward  Ellis,  M.D.  Fifth  Edition, 
Crown  8vo,  10s, 

Materia   Medica  :  a  Manual  for  the  Use  of 

students.  By  Isambard  Owen,  M.D.,  F.R.C.P.,  Lecturer  on  Materia 
Medica,  etc.,  to  St.  George's  Hospital.  Second  Edition.  Crown  8vo, 
6s.  6d. 

Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.R.C.P.,  Phj^sician 
to,  and  Lecturer  on  Materia  Medica  and  Therapeutics  at,  Guy's 
Hospital ;  Examiner  in  Materia  Medica  on  the  Conjoint  Board  of 
the  Royal  Colleges  of  Physicians  and  Surgeons.   Fcap.  8vo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

D.  F.  Phillips,  M.D.,  LL.D.,  F.E.S.  Edin. 
Vegetable  Kingdom — Organic  Compounds — Animal  Kingdom.    8vo,  25s. 
Inorganic  Substances.    Second  Edition.    8vo,  21s. 

Galenic  Pharmacy :  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  B^^  K.  A  Cripps,  M.P.S. 
8vo,  with  76  Engravings,  8s.  6d. 

The  Galenical   Preparations   of  the  British 

Pharmacopoeia;  a  Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Grlasgow.  8vo, 
4s.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyne.  Third  Edition.  8vo,  with  44  Wood  Engravings  and 
32  Lithograph  Fac-Simile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatorj^  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pereira,  M.D.,  F.R.S.  Eighteenih  Edition,  by  Joseph  Ince, 
F.C.S.,  F.L.S.    24mo,  5s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beasley.  Eleventh 
Edition.    18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Terxth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire^  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.   8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Referenoe  and  Comparison.  Sixth 
Edition.   18mo,  6s. 
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Royle's    Manual    of    Materia    Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  1885.  By  John  Harley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.   Crown  8vo,  with  139  Engra\ings,  15s. 

Southall's  Organic  Materia  Medica,  being  a 

Handbook  treating  of  some  of  the  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopoeia.  Fifth  and  Enlarged 
Edition,  by  Johx  Barclay,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  College,  Birmi  ngham 
Svo,  6s. 

Recent    Materia    Medica.     Notes    on  their 

Origin  and  Therapeutics.  By  F.  Harwood  Lescher,  F.C.S.,  Pereira 
Medallist.   Fourth  Edition.   Svo,  2s.  6d. 

Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  Conference.  Annuallj^.  Svo,  10s  . 

Manual  of  Botany,  in  two  Vols.,  crown  Svo. 

By  J.  Reynolds  Green,  Sc.D.,  M.A.,  F.R.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I.  :  Anatomy  and  Morphology,  with  778  Engravings.    7s.  6d. 
Vol.  II.  :  Anatomy  and  Physiology",  with  415  Engravings,  10s. 

The  Student*s  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.  By 
Robert  Bentley,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap,  Svo,  with  350 
Engravings,  3s.  6d. 

Medicinal    Plants :   being   Descriptions  with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bentley  and  Dr, 
H.  Trimen,  F.R.S.  In  4  vols.,  large  Svo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Grilt  Edges,  £11  lis. 

Practical     Therapeutics :     a    Manual.  By 

Edward  J.  Waring,  CLE,,  M.D.,  F.R.C.P.,  and  I>udley  W. 
Buxton,  M.D.,  B.S.  Lond.    Fourth  Edition.    Crown  Svo,  14s. 
By  the  same  Author. 

Bazaar  Medicines    of   India,   and  Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fourth  Edition.    Fcap.  Svo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

of   Cases   (Crooiiian   Lectures,    1SS2).    By   Sir   Joseph  Fayrer, 
K.C.S.I.,  M.D.    Svo,  with  17  Temperature  Charts,  12s. 
By  the  same  Author. 

The   Natural   History   and  Epidemiology  ot 

Cholera  :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
1SS8.    Svo,  as.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  "William  J.  Moore,  K.C.I.E.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay'.  Sixth  Edition.  Post  Svo, 
with  71  En^raviii«;s,  12s. 

By  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Coini)endiuui  of   Diseases  gtiiei.illy.    Second  Edition.     Post  Svo, 

Also.  ~ 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.    Crown  S\  o,  43. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1S86.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lond.,  F.K.C.S.,  Surgeon,  Bengal 
Army.    &vo,  12s.  6d. 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chlver:^,  C.I.E.,  M.D.,  F.K.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.    Svo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.R.C.P.,  F.K.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  IIS 
Engravings.    Fcap.  bvo,  12s.  txl. 

The    Principles    and    Practice   of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.K.S.,  F.K.C.P.,  Phj'sician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  Svo,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual   of   the    Practice   of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.li.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guj-'s  Hospital.  Fourth  Edition.  Cr.  Svo,  with 
Engravings,  15s. 
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowler,  M.A.,  M.D., 
F.R.C.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8v'0,  cloth,  21s. ;  half  calf,  25s. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Chartlkis,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgow.  Seventh  Edition. 
Fcap.  8vo,  with  En^^ravings  on  Copper  and  Wood,  10s. 

How   to   Examine    the    Chest :    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M.D.,  F.R.C.P. 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Engravings.    Fcap.  bvo,  5s. 

The   Bronchi  and  Pulmonary  Blood-vessels  : 

their  Anatomy  and  Nomenclature.  By  Sir  William  Ewakt,  Knt., 
M  D.,  F.K.C.P.,  Physician  to  St.  George's  Hospital.  4to,  with  20 
Illustrations,  21s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.K.S.,  F.K.C.P., 
Physician  to  H.M.  the  Queen.  With  45  Plates  (mostly  Coloured)  and 
Engravings.   4to,  half-bound  in  Calf,  TOs. 

By  the  same  Author. 

A  Treatise  on   Diseases   of  the  Lungs  and 

Pleura.  Edited  by  SiDXEY  Couplaxd,  M.D.,  F.K.C.P.,  Phj'sician  to 
Middlesex  Hospital.  Hoy.  8vo,  with  Engravings  ;  also  Portrait  and 
Memoir  of  the  Author,  .36s. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  Vincent  D.  Hakuis,  M.D.  Loud.,  F.K.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
8vo,  with  55  Illustrations  (some  Coloured),  7s.  Od. 

The   Schott   Methods   of  the   Treatment  of 

Chronic  Diseases  of  the  Heart,  with  an  account  of  the  Nauheira  Baths, 
and  of  the  Therapeutic  Exercises.  By  W.  Bezly  Thukne,  M.D., 
M.li.C.P.    Second  Edition.    8vo,  with  Hlustrations,  5s. 

Guy*s  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.    Vol.  XXXVI.    Third  Series.   8vo,  10s.  6d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  XXIII.    New  Series.    8vo,  8s.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  IX.   8vo,  6s. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fe>'wick,  M.D.,  F.R.C.P.,  Ph^-sician  to  the  London 
Hospital.    Seventh  Edition.    Fcap.  8vo,  with  117  Engravings,  7s. 

By  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  35  Engrarings,  10s. 

Also. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hospital.  8vo,  with 
Engravings,  7s.  61. 

Al&o. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  Svo.  2s. 

The  Microscope  in  Medicine.    By  Lionel  S. 

Beale.  M.B.,  F.R.S.,  Physician  to  King's  College  Hospital.  Fourth 
Edition.   8vo,  with  86  plates,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    8vo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Fourth  Edition.    Svo,  os. 

Myxoedema  and  the  Thyroid  Gland.    By  John 

D.  GiMLETTE,  M.K.C.S.,  L.R.C.P.    CroAvn  Svo,  5s. 

The  Physiology  of  the  Carbohydrates  ;  their 

Application  as  Food  and  Relation  to  Diabetes.  By  F.  W.  Paty,  M.D., 
LL.D.,  F.R.S.,  F.R.C.P.,  Consulting  Physician  to  Guy's  HospitaL 
Ro^-al  Svo,  with  Plates  and  Engravings,  10s.  6d. 

Medical   Lectures   and   Essays.     By  Sir  G. 

JoHXSoy,  M.D.,  F.R.C.P.,  F.R.S.,  Consulting  Physician  to  King's 
College  Hospital.    Svo,  with  4*^  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apncea).    Svo,  3s. 

Also 

History    of   the    Cholera   Controversy,  with 

Dareetions  for  the  Treatment  of  the  Disease.    Svo,  3s. 

Also 

The   Pathology   of  the  Contracted  Granular 

Kidney  and  the  Associated  Cardio-Arterial  Changes.  With  29  Illustra- 
tions. ^  Svo,  4s. 
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Uric  Acid  as  a  Factor  in   the  Causation  of 

Disease.  By  Alexander  Haig,  M.D.,  F.R.C.P.  Physician  to  the 
Metropolitan  Hospital  and  the  Royal  Hospital  for  Children  and 
Women.    Third  Edition.    8vo,  with  54  Illustrations,  12s.  6d. 

Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment. By  J.  B.  Berkabt,  M.D,,  late  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Second  Edition,  with  7 
Plates  (35  Figures).   8vo,  10s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  E.  Sansom,  M.D.,  F.R.C.P.,  Phj^sician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  GoWERS,  M.D.,  F.R.C.P.,  F.R.S.,  Physician  to  the  Nationa* 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts.   8vo,  16s. 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
YoL.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.    Second  Edition.    Roy.  8vo,  with  179  Engravings,  15s. 

YoL.  II. — Diseases  of  the  Brain  and  Cranial 

Nerves  :  General  and  Functional  Dis(:ases  of  the  Nervous  System. 
Second  Edition.    Roy.  8vo,  with  182  Engravings,  20s. 

Also, 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.   8vo  7s.  6d. 

Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.    8vo,  with  Engravings,  7s.  6d. 

Also. 

Syphilis  and  the  Nervous  System:  being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.   8vo,  4s. 

The  Nervous  System,  Diseases  of.    By  J.  A. 

Okmerod,  M.D.,  F.R.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.    With  66  Illustrations.   Fcap.  8vo,  8s.  6d. 


7,  GEE  AT  3IARLB0E0UGH  STREET. 

13 


J.  8f  A.  ChurchilVs  Recent  Works, 


Diseases  of  the  Nervous  System.  Lectures 

delivered  at  Guy's  Hospital.  By  Samuel  Wilks,  M.D.,  F.R.S. 
Second  Edition.   8vo,  18s. 

Handbook   of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Royal  Infirmary, 
Manchester.    Roy.  Svo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissokition  of  Speech  from  Cerebral  Disease.  Svo,  with  En- 
gravings, 4s.  6d. 

Stammering  :    its    Causes,    Treatment,  and 

Cure,   By  A.  G.  Bernard,  M.R.C.S.,  L.R.C.P.    Crown  Svo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).   By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 

Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.   With  Plates  and  Engravings.    Svo,  3s.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
Svo,  15s. 

By  the  same  Author. 

Some   Forms  of  Paralysis   from  Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
Svo,  5s. 

Also. 

On  the   Simulation  of  Hysteria  by  Organic 

Disease  of  the  Nervous  System.    Crown  8vo,  4s.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Granville,  M.D.   Crown  Svo,  6s. 

Diseases   of  the   Liver :    with   and  without 

Jaundice.  By  GtEOKGE  Harley,  M.D.,  F.R.C.P.,  F.R.S.  Svo,  with  2 
Plates  and  36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  Officer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  Svo,  3s.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
Csecum,  Intestines,  and  Peritoneum.  By  S.  O.  Habeeshon,  M.D. 
F.R.C.P.    Fourth  Edition.    8vo,  with  5  Plates,  21s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  Puncture  of  the  Abdomen.  By  John  W.  Ogle, 
M.A.,  M.D.,  F.R.C.P.,  Consulting  Physician  to  St.  George's  Hospital. 
8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts  at   Home   and  Abroad.  Ey 

M.  Charteris,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University.  Second  Edition.  Crown  Svo,  with  Map, 
5s.  6d. 

The    Mineral    Waters  of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
ViNTRAS,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.    Second  Edition.    Crown  Svo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasby  Taylor,  M.D., 
M.R.C.S.   Svo,  3s.  6d. 

Surgery  :  its  Theory  and  Practice.   By  William 

J.  Walsham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Fifth  Edition  Crown 
Svo,  with  3S0  Engravings,  12s.  6d. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  W.  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  East  Cornwall  Hospital.  Fifth  Edition.  Crown  Svo,  with  149 
Engravings,  6s. 

Illustrated  Ambulance  Lectures  :  (to  which  is 

added  a  Nursing  Lecture)  in  accordance  with  the  Regulations  of  the 
St.  John's  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Martin,  M.D.,  F.R.C.S.,  Honorary  Surgeon  to  the 
Blackburn  Infirmary.  Fourth  Edition.  Crown  Svo,  with  60  En- 
gravings, 2s. 
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Operations  on  the  Brain  (a  Guide  to),  Ey 

Alec  Fraser,  Professor  of  Anatomy,  Roj^al  College  of  Surgeons 
In  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.   Folio,  63s. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.K.S.E.,  Surtjeon  to  the  Bristol  Koyal  Infirmary,  and  Lecturer  on 
Surgery  in  the  Bristol  Medical  School.  Fifth  Edition.  8vo,  with 
Engravings.  [7?2  the  Press. 

Surgery.    By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.K.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  497  Engravings,  34s. 

A  Course  of  Operative  Surgery.      By  Chris- 

TOPHER  Heath,  Surgeon  to  University  College  Hospital.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  LEVElLLl^,  and  several  Woodcuts.    Large  8vo,  308. 

By  the  same  Author. 

The  Student's  Guide   to  Surgical  Diagnosis. 

Second  Edition.    Fcap.  8vo,  6s.  Gd. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Tenth 
Edition.    Fcap.  8vo,  with  158  Engravings,  6s. 

Also. 

Injuries   and  Diseases  of  the  Jaws.  Fourth 

Edition.  By  Henry  Percy  Deax,  M.S.,  F.R.C.S.,  Assistant  Surgeon 
to  the  London  Hospital.    8vo,  with  1S7  Wood  Engravings,  14s. 

Also. 

Lectures  on  Certain   Diseases  of  the  Jaws. 

Delivered  at  tlie  K.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s.  6d.  Also, 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  L^niversity  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s. 

The   Practice   of    Surgery  :    a   Manual.  By 

Thomas  Bryaxt,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  wfth  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

Diseases   of  Bones  and  Joints.    By  Charles 

Macnamara,  F.Ii.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   8vo,  with  Plates  and  Engravings,  12s. 
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The   Surgeon's  Vade-Mecum  :  a  Manual  of 

Modern  Surgery.  By  R.  Druitt,  F.R.C.S.  Twelfth  Edition.  By 
Stanlf.y  Boyd,  M.B.,  F.R.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospitiil.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  tlie  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Edition.  8vo,  with 
Illustrations.  [In  the  Press. 

On  Anchylosis.     By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Royal  Orthopaedic  Hospital.  Fourth 
Edition.    8vo,  •with  Engravings,  5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.    8vo,  with  Engravings,  7s.  M. 

Also. 

Talipes   Equino- Varus    or   Club -Foot.  8vo, 

with  Engravings,  3s.  Hd. 

Surgical    Pathology  and    Morbid  Anatomy. 

By  Anthony  A.  Bowlby,  F.R.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Edition.  Crown  Svo,  with  183 
Engravings,  10s.  6d. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.    8vo,  with  20  Plates,  14s. 

Illustrations      of      Clinical      Surgery.  By 

Jonathan  Hutchinson,  F.R.S.,  Senior  Surgeon  to  the  London 
Hospital.  In  23  fasciculi.  6s.  6d.  each.  Fasc.  I.  to  X.  bound,  with 
Appendix  and  Index,  £'.^  10s.  Fasc.  XI.  to  XXIII.  bound,  with  Index, 
£4  10s. 

The  Human  Foot :   its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary.  With  7  Plates  and  Engravings  (50 
Figures).   8vo,  Ts.  6d. 
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Clubfoot:  its  Causes,  Pathology,  and  Treat- 
ment. By  Wm.  Adams,  F.R.C.S.,  Consulting  Surgeon  to  the  Great 
Northern  and  other  Hospitals.  Second  Edition.  8vo,  with  106 
Engravings  and  6  Lithographic  Plates,  15s. 

By  the  same  Author. 

Lateral  and  other  Forms  of  Curvature  of  the 

Spine  :  their  Pathology  and  Treatment.  Second  Edition.  8vo,  with 
5  Lithographic  Plates  and  72  Wood  Engravings,  10s.  6d. 

Also. 

Contraction    of    the    Fingers  (Dupuytren's 

and  Congenital  Contractions) :  their  Treatment  by  Subcutaneous 
Divisions  of  the  Fascia,  and  Immediate  Extension.  Also  on  Hammer 
Toe  ;  its  Curability  by  Subcutaneous  Division.  And  on  The  Oblitera- 
tion of  Depressed  Cicatrices  by  a  Subcutaneous  Operation.  8vo,  with 
8  Plates  and  31  Engravings,  6s.  6d. 

Short  Manual  of  Orthopaedy.     By  Heather 

Bigg,  F.R. C.S.Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.    8vo,  2s.  6d. 

Face   and   Foot  Deformities.     By  Frederick 

Churchill,  CM.   8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.    Vol.  XIII.,  Part  4.  8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.   Vol.  XIV.   8vo,  12s.  6d. 

The  Diseases  of  the  Eye.    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.E.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colour-Blindness. 
7s.  6d. 

Diseases   and    Refraction   of  the  Eye.  By 

N.  C.  Macnamaea,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
GusTAVus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.E.  With  10  Coloured 
Plates  and  157  Wood  Engravings.   8vo,  21s. 


7,  GREAT  MARLBOROUGH  STREET. 

18 


J.  8f  A,  ChurchilVs  Recent  Works, 


Normal   and   Pathological  Histology  of  the 

Human  Eye  and  Eyelids.     By  C.  Fred.  Pollock,  M.D.,  F.R.C.S., 

and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  with  100  Plates  (230  drawings),  15s. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  E.  de  Schweinitz, 
M.D.,  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.    8vo,  18s. 

Atlas  of  Ophthalmoscopy.    Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebreich,  M.R.C.S.  Translated  by 
H.  RosBOROUGH  SwANZY,  M.B.   Third  Edition,  4to,  40s. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  GrUSTAvus  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Seventh  Edition.  Crown  8vo,  with 
98  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Second  Edition.    Crown  8vo,  with  67  Illustrations  and  4  Plates,  4s.  6d. 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Priestley  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Hints  on  Ophthalmic  Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  8vo,  3s. 

Methods    of    Operating    for    Cataract  and 

Secondary  Impairments  of  Vision,  with  the  results  of  500  cases. 
By  G.  H.  Fink,  Surgeon-Captain  in  H.M.  Indian  Medical  Service. 
Crown  8vo,  with  15  Engravings,  5s. 

Diseases  of  the  Eye  :  a  Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Edward  Shaw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
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8vo,  3s.  6d. 
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Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   8vo,  with  22  Illustrations,  5s. 
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Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  Daley,  F.E.C.S.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Crown  8vo,  with  8  Coloured 
Plates  and  38  Wood  Engravings.    10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1889.    Second  Edition.    8vo,  with  Engravings,  3s.  6d. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Pharynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovell,  F.R.C.S.E.,  M.R.C.S. ;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
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A  System  of  Dental  Surgery.    By  Sir  John 

Tomes,  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.  Third  Edition.  Crown 
8vo,  with  292  Engravings,  15s. 

Dental  Anatomy,  Human  and  Comparative  : 

A  Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition. 
Crown  8vo,  with  235  Engravings,  12s.  6d. 

A    Manual    of    Nitrous    Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.R.C.S.,  Assistant 
Anaesthetist  to  Guy's  Hospital,  Ansesthetist  to  the  Dental  School  of 
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gravings, 5s. 

Notes    on    Dental    Practice.      By  Henry  C, 

QuiNBY,  L.D.S.I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.    8vo,  with  92  Illustrations,  8s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Sixth  Edition,  revised  and 
edited  by  George  W  Warren,  D.D.S.  Royal  8vo.  With  600 Engrav- 
ings, 21s. 

A  Handbook  on  Leprosy.    By  S.  P.  Impey,  M.D., 

M.C,  late  Chief  and  Medical  Superintendent,  Robben  Island  Leper 
and  Lunatic  Asylums,  Cape  Colony,  South  Africa.  With  38  Plates 
and  Map,  8vo,  12s. 

Leprosy  in  British  Guiana.    By  John  D.  Hillis, 

F.R.C.S.,  M.R.LA.,  Medical  Superintendent  of  the  Leper  Asylum, 
British  Guiana.  Imp.  8vo,  with  22  Lithographic  Coloured  Plates  and 
Wood  Engravings,  £1  lis.  6d. 


7,  GREAT  MABLBOBOUGH  STBEET, 

20 


J,  Sf  A,  ChurchilVs  Recent  Works. 


Diseases  of  the   Skin    (Introduction  to  the 

study  of).  By  P.  H.  Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician 
to  Gruy's  Hospital.    Crown  8vo,  with  26  Engravings,  7s.  6d. 

Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D.,  Ex-Pres.  E. C.S.I.    8vo,  3s.  6d. 

Atlas  of  Skin  Diseases.     By  Tilbury  Fox, 

M.D.,  F.R.C.P.  With  72  Coloured  Plates.  Roj-al  4to,  half  morocco, 
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Diseases  of  the  Skin  :  a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N.  Hyde,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Rush  Medical  College, 
Chicago.  Second  Edition.  8v'0,  with  2  Coloured  Plates  and  96  En- 
gravings, 20s. 

Sarcoma   and   Carcinoma  :   their  Pathology, 

Diagnosis,  and  Treatment.    By  Henky  T.  Butlin,  F.R.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.    8vo,  with  4  Plates,  8s. 
By  the  same  Author. 
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Operative  Surgery  of  Malignant  Disease.  8vo,14s. 
Cancers  and  the  Cancer  Process  :  a  Treatise, 

Practical  and  Theoretic.    By  Herbert  L.  Snow%  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.   8vo,  with  15  Plates.  15s. 
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Diagnosis   and   Treatment   of  Syphilis.  By 

Tom  Robinson,  M.D.,  Physician  to  St.  John's  Hospital  for  Diseases  of 
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By  the  same  Author, 

Eczema :  its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  8vo,  3s.  6d. 
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Syphilis,  with  Remarks.    Fasc.  I.  with  3  Plates.    Imp.  4to,  5s. 
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Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).  By  Geokge  Thin,  M.D.  Post  8vo,  with  8  Engrav- 
ings, 5s.  gy       ^^^g  Author: 

Pathology    and    Treatment    of  Ringworm. 

Svo,  with  21  Engravings,  5s. 

On  Cancer  :  its  Allies,  and  other  Tumours : 

their  Medical  and  Surgical  Treatment.  By  F.  A.  Purcell,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  Svo,  with  21 
Engravings,  10s.  6d. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Lionel  S.  Beale,  F.R.C.P.,  F.R.S.,  Physician  to 
King's  College  Hospital.   Svo,  5s. 

Chemistry  of  Urine  :  a  Practical  Guide  to  the 

Analytical  Examination  of  Diabetic,  Albuminous,  and  Gouty  Urine. 
By  Alfred  H.  Allen,  F.I.C.,  F.C.S.,  Public  Analyst  for  the  West 
Kiding  of  Yorkshire,  &c.   Svo,  with  Engravings,  7s.  6d. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  Svo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  a.  Jacobson,  M.Ch.Oxon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.   Svo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 

BURCKHARDT,  late  of  the  Surgical  Clinique  of  the  University  of 
Bale,  and  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  the  London 
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Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  Svo,  with  54  En- 
gravings, 6s.  6d. 

By  the  same  Author, 

The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnostic  Significance  and  Treatment.  Svo,  with  36  Illustra- 
tions, 8s.  6d. 


7,  GREAT  MABLBOROUGH  STBEET. 

22 


J,       A,  ChurchilVs  Recent  Works, 


By  SIR  HENRY  THOMPSON,  F.R.C.S. 

Diseases    of  the    Urinary   Organs.  Clinical 

Lectures.   Eighth  Edition.    8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate :    their  Pathology 

and  Treatment.    Sixth  Edition.   8vo,  with  39  Engravings,  6s. 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  the  R.C.S. 
8vo,  with  44  Engravings.    Student's  Edition,  2s.  6d. 

Practical  Lithotomy  and  Lithotrity ;    or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.   8vo,  with  87  Engravings,  10s. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  Use  of  Solvent  Remedies.  Third  Edition.  Cr.  8vo,  2s.  6d. 

Tumours  of  the  Bladder :  their  Nature,  Sym- 
ptoms, and  Surgical  Treatment.   8vo,  with  numerous  Illustrations,  5s. 

Stricture  of  the  Urethra,  and  Urinary  Fistulse  : 

their  Pathology  and  Treatment.  Fourth  Edition.  8vo,  with  74  En- 
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The   Suprapubic   Operation   of  Opening  the 

Bladder  for  Stone  and  for  Tumours.    8vo,  with  Engravings,  3s.  6d. 

Introduction  to  th«  Catalogue;  being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  R.C*S.   8vo,  2s.6d. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buken  and 
Keyes'  Text-book).   Roy.  8vo,  with  114  Engravings,  21s. 

Lectures   on   the  Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Harbison,  F.R.C.S.,  Surgeon  to  St. 
Peter's  Hospital.    Fourth  Edition.    8vo,  with  156  Engravings,  16s. 

Syphilis.    By  Alfred  Cooper,  F.R.C.S.,  Senior 

Surgeon  to  St.  Mark's  Hospital  for  Fistula.  Second  Edition.  Edited 
by  Edward  Cotterell,  F.R.C.S.,  Surgeon  (out-patients)  to  the 
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18s. 
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Diseases  of  the  Rectum  and  Anus.    By  Alfred 

Cooper,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark's  Hospital  for 
Fistula;  and  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases    of   the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.K.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8vo,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.   Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay. 
Third  Edition.    8vo,  with  13  Plates  and  several  Wood  Engravings,  6s. 
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The    Passage   of   Air   and   Faeces  from  the 

Urethra.    Svo,  3s.  6d. 

A  Medical  Vocabulary  :  an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  R.  G.  Mayne,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffe,  B.A.,  F.R.C.S.    Crown  Svo,  10s.  6d. 

A  Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne's  Vocabulary.    64mo,  2s.  6d. 

Dunglison's  Dictionary   of  Medical  Science. 

Containing  a  full  Explanation  of  its  various  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Edition.  By  RiCHARi>  J.  DuNGLisoN,  A.M.,  M.D.  Royal  Svo,  30s. 

Terminologia  Medica  Polyglotta  :  a  Concise 

International  Dictionarj-  of  Medical  Terms  (French,  Latin,  English, 
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M.D.,  B.Sc,  F.R.C.S.  Edin.    Royal  Svo,  16s. 
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Terms.  By  Frederick  Treves,  F.R.C.S.,  Surgeon  to  the  London 
Hospital ;  and  Hugo  Lang,  B.A.    Crown  Svo,  half-Persian  calf,  12s. 
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Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Charles  L.  Bloxam.  Eighth  Edition,  by  John 
Millar  Thomson",  Professor  of  Chemistry  in  King's  College,  London, 
and  Arthur  G.  Bloxam,  Head  of  the  Chemistry  Department,  the 
Goldsmiths'  Institute,  New  Cross.  8vo,  with  281  Engravings,  18s.  6d. 
By  the  same  Author. 

Laboratory  Teaching ;  or,  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  by  Arthur  G.  Bloxam. 
Crown  8vo,  with  80  Engravings,  6s.  6d. 

Watts'  Manual  of  Chemistry,  Theoretical  and 

Practical.  Edited  by  William  A.  Tilden,  D.Sc,  F.R.S.,  Professor  of 
Chemistry  Normal  School  of  Science,  South  Kensington.  Second 
Edition. 
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Organic  Chemistry.    Crown  8vo,  iOs. 
Practical  Chemistry,  and  Qualitative  Analysis. 

By  Prank  Clowes,  D.Sc.  Lond.,  Professor  of  Chemistry  in  the 
University  College,  Nottingham.  Sixth  Edition.  Post  8vo,  with  84 
Engravings  and  Frontispiece,  8s.  6d. 

Quantitative   Analysis.     By    Frank  Clowes. 

D.Sc.  Lond.,  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J.  Bernard  Coleman,  Assoc.  R.  C.  Sci.  Dublin; 
Head  of  the  Chemical  Department,  South- West  London  Polytechnic. 
Third  Edition.    Post  8vo,  with  106  Engravings,  9s. 

By  the  same  Authors. 

Elementary  Qualitative   Analysis.     With  40 

Engravings,  Post  8vo,  2s.  6d. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  G-roves,  F.R.S.    Tenth  Edition.   8vo,  with 
Coloured  Plate  of  Spectra  and  4(5  Engravings,  15s, 
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Quantitative  Analysis.    Seventh  Edition. 

YoL.    I.,   Translated  by  A.  Yacher.    8vo,  with 

106  Engravings,  15s. 
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F.R.S.    8vo,  with  Engravings,  2s.  6d.  each. 

Practical  Chemistry,  including  Analysis.  By 

John  E.  Bowman  and  Charles  L.  Bloxam.  Fcap.  8vo.  Eighth 
Edition,  with  90  Engravings,  5s.  6d. 


7,  GREAT  MARLBOROUGH  STREET. 

25 


J,  &f  A,  ChurchUl^s  Recent  Works, 


Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D.,  D.C.L.,  LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the  Normal 
School  of  Science,  and  Francis  R.  Japp,  M.A.,  Ph.D.,  F.I.C.,  F.R.S., 

Professor  of  Chemistry  in  the  University  of  Aberdeen.  8vo,  with 
numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic    Chemistry    (A    System    of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.   8vo,  with  Engravings,  15s. 
By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  6d. ; 
Interleaved,  5s.  6d. 

Valentin's     Qualitative    Chemical  Analysis. 

Eighth  Edition.  By  Dr.  W.  R.  Hodgkinson,  F.R.S.E.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich  Svo,  with  Engravings  and  Map  of  Spectra. 
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Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albert  J.  Bernays,  Ph.D.,  F.C.S.,  F.I.C.,  late  Pro- 
fessor of  Chemistry,  etc.,  at  St.  Thomas's  Hospital  Medical  School. 
Third  Edition.    Crown  Svo,  4s.  6d. 

Commercial  Organic  Analysis  :  a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Examination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  H.  Allen,  F.I.C., 
F.C.S.,  Public  Analyst  for  the  West  Riding  of  Yorkshire,  etc. 

Vols.  I.  &  II.— Third  Edition.  [Preparing. 
Vol.  III.— Part  I.    Aromatic  Acids,  Tannins, 

Dyes,  and  Colouring  Matters.    Second  Edition.   Svo,  14s. 
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Volumetric  Analysis  (A  Systematic  Hand- 
book of) ;  or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
F.C.S.,  F.I.C.,  Public  Analyst  for  the  County  of  Norfolk.  Sixth 
Edition.    Svo,  with  102  Engravings,  17s.  6d. 
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Groves,  F.K.S.,  and  William  Thorp,  B.Sc. 

YoL.  I. — Fuel  and  its  Applications.   By  E.J. 
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606  Engravings,  30s. 
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Industry  and  Lamps,  by  Boverton  Redwood.  Miners'  Safety 
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